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10389 Old Placerville Road
Sacramento, CA 95827
(916)362-5332

, FAX # (916)362-2318
13 December 1995

U.S. Afmy Corps of Engineers, Omaha District
ATTN: CEMRO-ED-EB (Robert Zaruba)

215 North 17th Street

Omaha, Nebraska 68102-4978

SUBJECT:  Contract No. DACA45-93-D-0027, Delivery Order No. 27, Mod No.2;
Final Ellsworth AFB 2-Phase Pilot Test technology Evaluation Report

Dear Mr. Zaruba:

Enclosed you will find two copies of the final Ellsworth AFB 2-Phase Pilot Test Technology
Evaluation Report for the work accomplished at Operable Unit No. 1 and associated response to
comments. The only comments received were from the Omaha District Corps of Engineers
(COE) staff. Ellsworth AFB staff (Mr. Dell Petersen and Mr. John DeYoe) were contacted and
indicated that they would not be providing written comments.

Additional copies of the report have been distributed to Ellsworth AFB, and to Ms. Margaret
Calvert at Langley AFB.

If you have any questions regarding this report, please contact me at (916) 857-7281 or
Mr. James Machin at (512) 419-5280.

Sincerely,

CISE. SLAVICH, P.E.
Project Manager

c: Margaret Calvert, ACC/ESVW (2)
Dell Petersen, Ellsworth AFB (7)
James Machin, Radian
Bill BuChans, Radian
John Yackiw, Radian
Gary Dyke, Radian
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1.0 INTRODUCTION

In June 1995, Ellsworth Air Force Base (AFB),
in Rapid City, South Dakota, and Radian
Corporation (Radian) completed a five-day pilot
treatability test at the fire protection training area
bumn pit of Operable Unit 1 (OU-1) using the
Xerox 2-Phase™ Extraction (TPE) technology.
This report provides a summary of the
methodology used during the test, the test results,
and base-specific recommendations.

‘1.1 Purpose/Objectives

On 5 May 1995, Headquarters (HQ) Air Combat
Command (ACC) published United States Air
Force Presumptive Remedy Engineering
Evaluation/Cost Analysis (PREECA) [U.S. Air
Force (USAF) 1995] as a standardized decision
framework specifying the criteria and associated
decision logic necessary for implementing a
nontime-critical removal action. This decision

“framework, developed by Radian in conjunction

with the U.S. Army Corps of Engineers and the
USAF, combines the standard Comprehensive
Environmental Response, Compensation, and
Liability Act nontime-critical removal action
process with the concept of presumptive remedies
and a “plug-in” logic tree approach. The result is
a “generic” remedy selection document for all
USAF installations that facilitates early and
substantial risk reduction at USAF sites.
PREECA applies only to a closely defined
subset of conditions that the USAF has found to
be common and that pose sufficient risk to justify
nontime-critical removal actions. This
methodology was not intended to be used at
sites where the need for cleanup actions is not
readily apparent.

PREECA focuses on remedies that can satisfy
the majority of common USAF contamination
situations, namely in situ bioventing, soil vapor
extraction (SVE), groundwater pump and treat
for containment, and capping. However,
REECA is intended to be updated as new,
successful remedies are established. The
USAF is currently gathering extensive cost and
performance data at a number of contaminated

sites for intrinsic groundwater remediation,
bioslurping, and 2-Phase™ extraction. As part of
this effort, HQ ACC has contracted with Radian
through the Omaha District Corps of Engineers
to evaluate the TPE technology for inclusion in
the USAF PREECA. Radian, in conjunction with
the USAF, developed an initial remedy profile for
TPE as part of the original PREECA efforts.

This report presents the results of the TPE pilot
test conducted at Ellsworth AFB in June 1995. It
compares the pilot test results to PREECA’s
initial remedy profile for TPE and demonstrates
that TPE is an effective technology for use at
Ellsworth AFB. In addition, it presents data on
additional objectives for the pilot test, which
were to:

Demonstrate the contaminant removal
effectiveness of the TPE technology;

Determine the feasibility of installing a
full-scale system;

Collect sufficient engineering data to
facilitate the design, installation, and
operation of a full-scale extraction and
treatment system; and

Assist in the prevention of contaminant
migration, thereby minimizing the threat of
exposure to human health and the
environment.

TPE was selected for testing at the OU-1 burn pit
because the low saturated zone permeabilities
limit the effectiveness of conventional pump and
treat systems to capture groundwater
contaminant plumes. Ellsworth AFB is in the
process of implementing an interim remedial
action at OU-1 that will consist of SVE and
groundwater pump and treat (dual-phase). A
large complement of information exists for OU-1,
including the remedial investigation (RI) report
(EA Engineering 1994a) and the data from two
previous treatability studies. The TPE
technology is designed to enhance control of
groundwater plumes in low- to moderate-

F950824.1 1-1
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permeability formations, as well as to remove
contaminants from the saturated and vadose
zones.

1.2 Site Background

OU-1 is located in the southwestern portion of
Ellsworth AFB as shown in Figure 1-1. This site
was used as a fire protection training area
(FPTA), resulting in significant soil and
groundwater contamination. Previous field
activities in the area have included installation
and sampling of wells, two soil vapor surveys, an
SVE pilot test, water level measurements, aquifer
testing, and groundwater recovery and treatment.
Data collected from these activities, in addition to
data from this project, have been used to
characterize the subsurface features and the
nature and relative extent of contamination at the
site.

1.2.1 Subsurface Features

The OU-1 area is underlain by approximately 15
to 18 ft of fill and native soil (alluvium) that
overlies shale bedrock (Pierre Shale). The native
soil consists primarily of fine grained sands, silts,
and clays of low permeability, but much of the
FPTA has been filled with coarser grained sand
and gravel of higher permeability. The upper 10
to 15 ft of the shale is weathered and consists of
variably fractured light olive gray to dark olive
gray clay, which increases in competence with
depth. The permeability of the weathered and
fractured shale is low. Figure 1-2 is a geologic
cross-section demonstrating the distribution of
soil types in the test arca.

Based on the lithologic information from
inspection of soil samples, the relative
permeability of the soils can be inferred. The
upper 3 to 5 ft of sandy clay and clayey gravel
have lower permeabilities. Silt, sand, and gravel
deposits between approximately 3 and 18 ft
represent higher permeability materials. Data
from an SVE test at the site conducted by EA
Engineering, Science, and Technology indicate a
relative permeability to air of 200 to 300 Darcy
in the vadose zone alluvium. Finally, weathered

and fractured shale beginning at approximately
15 to 18 ft are representative of low permeability
materials.

The primary TPE well (existing monitoring well
MW 930101) within the burn pit was completed
in both the alluvium and shale bedrock and was
screened from 12 to 42 ft below ground surface
(BGS). Depth to groundwater is 16.5 ft BGS
(based on water level measurements from June
1995). The saturated alluvial thickness ranges
from 0.5 to 1.5 ft, with the remainder of the
saturated zone occurring in the weathered and
fractured shale. Hydraulic conductivity in the
saturated zone is very low (9.5 x 10°® cm/sec)
based on previous slug tests at MW 930101. The
sustained pumping yield for this well has not
been measured but is low, based on recharge
times following well purging during previous
sampling.

An existing enhanced soil vapor extraction
(ESVE) well was used for a secondary TPE test
following the primary test at MW 930101. This
ESVE well was installed in the saturated
fractured shale zone to a depth of 35 ft BGS with
a 10 ft screened section (24 to 34 ft). Depth to
groundwater was 17.1 ft BGS.

Additional piezometers and vapor points were
installed during a previous treatability study in
1994. Data on depths and screen intervals is
presented in Section 2.0 of this report.

Groundwater flow direction is generally to the
south and southwest.

1.2.2 Nature and Extent of Contamination

Both vadose zone and capillary fringe soil
contain high concentrations of JP-4; benzene,
toluene, ethylbenzene, and xylenes (BTEX); and
chlorinated volatile organic compounds (VOCs).
The following general concentration ranges of
these contaminants were found in FPTA area
soils: '

F950824.1
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OU-1 Conceptual Cross Section

Figure 1-2,




.
100,000s to 100,000s to

1,000,000s 1,000,000s
Total BTEX ND to 1,000s to 10,000s
100,000s
Total ND to 10s ND to 100s
chlorinated
VOCs

ND = Nondetect

The Rl indicated that light nonaqueous phase
liquids (LNAPLs) (JP-4 and the related BTEX
compounds) were found in soil at the south end
of OU-1; JP-4 is present in much higher
concentrations than other contaminants. In
general, the distribution of JP-4 reflects the
extent of organic contaminants in soil.

Trichloroethylene (TCE), benzene,
tetrachloroethylene (PCE), 1,1-dichloroethylene
(1,1-DCE), and 1,2-dichloroethane (1,2-DCA),
were reported at or above their established Safe
Drinking Water Act Maximum Contaminant
Level (MCL) in one or more groundwater
samples at OU-1. Dense nonaqueous phase
liquids (DNAPLSs) were not found in the OU-1
groundwater; however, LNAPLs were found at
the northern and southern ends of QU-1.

F950824.1 1-5
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2.0 2-PHASE™ EXTRACTION TEST
METHODOLOGY

The following information on the technical
approach and the sampling and analytical
methodologies is a summary of the Ellsworth
AFB 2-Phase™ Extraction Pilot Test Work Plan
(Radian Corporation 1995). Additional details
are contained in that document. '

2.1 Test Procedures

A four-day pilot test was conducted on MW
930101. Three new piezometers, P-1, P-2, and P-
3, and three vapor point clusters, each consisting
of a shallow and a deep point, were constructed
for the test. Existing monitoring wells in the area
surrounding MW 930101 were also used to
measure changes in subsurface conditions.
Additionally, following the four-day test, a one-
day pilot test was conducted on a well previously
installed for an ESVE study. The same
piezometers, vapor points, and monitoring wells
were used for that test. The locations of the test
wells and monitoring points are shown in Figure
2-1. Well, piezometer, and vapor point
characteristics are summarized in Table 2-1.
Well logs are included in Appendix B.

2.1.1 Installation of Piezometers and Vapor
Probes

2.1.1.1 Piezometers

The piezometers (P-1, P-2, and P-3) were
installed in order to monitor the response of the
aquifer to the test. Piezometers were located at
distances of 11.5, 25.2, and 51.8 ft from
extraction well MW 930101. The locations were
chosen such that data from the wells would
supplement data collected from existing wells
previously installed in the area. Figure 2-1 shows
the locations of the new and existing wells.

The piezometers were installed on 20 and 21
June 1995 using a hollow stem auger drilling rig
with 7.5-in. outside diameter augers. Soil
samples were collected from selected intervals so
that lithologic logs could be prepared (Appendix

B). The piezometers were constructed with 2-in.
diameter polyvinyl chloride (PVC) well casing
and screen. The well casing, sand pack, and
bentonite seal were installed through the augers
to ensure the stability of the well bore. The
details of the wells are contained in the
completion logs in Appendix B. In general, 20-ft
long screens were placed within the weathered
Pierre Shale at a depth of 25 to 45 ft below the
ground surface.

After the wells were completed, they were
developed to remove silt and clay and ensure
communication with the aquifer. The wells were
first surged with a 2-in., vented, surged block to
loosen up the fine material from the sand pack so
that it could be removed. The piezometers were
then purged using a disposable bailer. Water
quality was monitored during development by
visually observing the silt and clay content of the
water and by pH meter measurements.
Development was judged complete when the pH
was stable and turbidity of the water had
decreased to the satisfaction of the supervising
geologist. All wells were bailed essentially dry
within an hour and allowed to recharge.
Development logs are contained in Appendix B.

2.1.1.2 Vapor Probes

Three sets of two nested vapor probes (a total of
six probes) were installed at locations chosen to
supplement the existing probes at the site. The
new probes were labeled VP-1S, VP-1D, VP-2S,
VP-2D, VP-3S, and VP-3D and are shown on
Figure 2-1.

The vapor probes were installed on 21 and 22
June 1995 using a hollow stem auger drilling rig
and 10-in. outside diameter augers. Soil samples
were not collected from the borings for the
probes as they were all located within
approximately 5 ft of one of the new piezometers.
The probes were constructed using 1-in. diameter
PVC casing. Slots were cut in the bottom 2 ft of
the probes with a hacksaw to allow
communication with the vadose zone. Two
probes were installed per boring at depths

F950824.1 2-1
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Summary of Wells and Monitoring Point Characteristics

Table 2-1

Well/Piezometer ID'

< :Used to Monito

VP-1D Induced Vacuum 15 13-15
VP-1S Induced Vacuum 55 3-5
VP-2D Induced Vacuum 15 13-15
VP-2S Induced Vacuum 55 2.5-5
VP-3D Induced Vacuum 16 13-15
VP-38 Induced Vacuum 55 3-5
P-1 Water Level 445 24-44
P-2 Water Level 45 24.5-44.5
P-3 Water Level 45 24.5-44.5
P-7 Water Level 35 15-22
P-15 Water Level 35 15-22
P-50 Water Level 23 15-22
VP-22D Induced Vacuum 14 11.5-13.5
VP-50D Induced Vacuum 14 11.5-13.5
VP-60D Induced Vacuum 14 11.5-13.5
MW 930101 Extraction Well 43 1242 0
ESVE Well Extraction Well 35 24-34 22.5
BGS = Below Ground Surface
F950824.1 2-3 December 1995




of 15 ftand 5 ft. The slotted intervals were
separated by a bentonite seal to eliminate
communication through the sand pack.

2.1.2 Test Equipment

The test was conducted using a trailer-mounted,
25-horsepower, high-vacuum extraction unit
capable of producing an air flow rate of 300
cubic feet per minute (acfm) at 25 in. mercury.
The system is shown in schematic in Figure 2-2.
Extracted groundwater was treated using
liquid-phase granular activated carbon (GAC)
before discharge to a 5000-gal temporary storage
tank; extracted vapor was discharged to the
atmosphere.

After the wastewater analytical results were
received and reviewed by the base environmental
staff, the wastewater was transported and
discharged to the sanitary sewer. A general
schematic of a TPE well is shown in Figure 2-3.
Procedures followed during the testing are
summarized in the work plan described in Section
2.0. ’

In the work plan, Radian proposed performing
this pilot test using an existing monitoring well
(MW 930101). Initial results from MW 930101
suggested that the majority of contaminant
removal was from the vadose zone. This is
because the well screen in MW 930101 was open
across both the upper gravelly vadose zone and
the lower fractured shale saturated zone. When
steady state flow conditions were reached three
days after the start of the test, Radian requested
permission to deviate from the work plan from
the Omaha District, U.S. Army Corps of
Engineers, and Ellsworth AFB environmental
staff. Permission was received to move the test
from MW 930101 to ESVE after the fourth day
of the TPE test.

The screened interval in ESVE is in the fractured
shale in the saturated zone and is isolated from
the upper sandy vadose zone. Therefore, data
from this portion of the test were useful in
assessing the performance of TPE strictly in the
fractured shale.

2.2 Sampling and Analytical
Methodologies

All sampling and analytical procedures (except
where noted) were conducted in accordance with
procedures and protocols described in the U.S.
Environmental Protection Agency (EPA)-
approved Ellsworth AFB Quality Assurance
Project Plan. Sampling locations and frequency
are summarized in Table 2-2. ‘

2.2.1 Sampling Methodology

System parameters and ambient air conditions
were measured through various vacuum gauges,
meters, and thermometers included on the TPE
trailer. Groundwater drawdown in the
observation wells was measured using an
electronic water level meter, and induced vacuum
was measured using Magnehelic® gauges. Data
collected were recorded on field data tables
(Appendix C).

Baseline groundwater samples from MW 930101
were collected prior to TPE testing in 40-mL
volatile organic analysis (VOA) vials using a
dedicated Teflon® bailer. Prior to collecting the
baseline samples, three well volumes of water
were purged from the well. Approximately one
hour after ending the test, post-test groundwater
samples were collected using the dedicated bailer.

Water samples collected during the test were
taken directly from the TPE trailer knock-out pot
with VOA vials. All VOA vials were iced and
stored in a dedicated cooler until shipped to
Energy Laboratories, Inc., in Rapid City, South
Dakota.

Vapor samples were collected using disposable
syringes and evacuated vials provided by
Microseeps Inc., Pittsburgh, Pennsylvania. Once
the samples were collected, they were stored at
ambient conditions until shipped to the
Microseeps laboratory for analysis.

Quality control samples were also collected in the
field. Duplicate water and vapor samples were
collected at a 10% frequency by the methods
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previously described. Trip blanks accompanied
the VOA vials throughout shipping and handling.

2.2.2 Analytical Methodology

Groundwater samples were analyzed for VOCs
by EPA Method SW-8260. Soil vapor samples
were analyzed for VOCs by Microseeps
Analytical Method AM 4.02.
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TO VACUUM SYSTEM
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VACUUM GAGE

BALL VALVE
(FOR ASPIRATION AIR)

_—— PROTECTIVE STEEL CASING
| 2" FERNCO COUPLER
o ™| {0
GROUND SURFACE L PVC WELL CASING
/
R R R R
NN AN AN
/,/)/\\\/A \/ /\\\//
U J 2" PVC WELL SCREEN

/— EXTRACTION PIPE (STRAW)
/—-— EXTRACTED LIQUID AND VAPOR

DEPRESSED WATER
TABLE

1 N\ CORPORATION
N ENGINEERING AND ENVIRONMENTAL TECHNOLOGY SERVICES
1083 COMMERCE PARK DRIVE, SUME 100

OAK RIDGE, TENNESSEE

Figure 2-3. Schematic of a 2-Phase" Extraction Well Configuration
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3.0 TEST RESULTS AND
CONCLUSIONS

A critical step toward adding another
presumptive remedy to the PREECA process is
to compare that remedial technology’s test
results, referred to here as the “site-specific
profile,” to its PREECA remedy profile and
determine the extent to which the two profiles
match. The remedy profile comprises the
performance data (including site selection
criteria, process and methodology descriptions,
and the acceptable range of quantitative results)
by which the effectiveness of the presumptive
remedy will be judged.

Radian performed a four-day test on MW
930101 and a one-day test on the ESVE well.
Table 3-1 summarizes the results achieved using
the TPE system at MW 930101 and the ESVE
well. The results of these two tests are described
in Section 3.4.

Table 3-1

Summary of Results

S - MW o i
‘System Parameter | 930101 | < ESVE
Groundwater 0.22 gpm 0.11 gpm
Extraction Rate
Soil Vapor 21-57 scfm 14 scfm®
Extraction Rate
Contaminant 58-122 0.07 1b/day
Removal Rate 1b/day
Radius of Influence >50 ft -
(Groundwater)

- “Measurement includes aspiration air.

®Radius of influence results were inconclusive and will
be discussed in Section 3.2.

gpm = gallons per minute

scfin = standard cubic feet per minute

Based on the results of the pilot-scale TPE test
conducted at Ellsworth AFB OU-1, Radian has
constructed a site-specific profile for OU-1. A
comparison of this site-specific profile to the
PREECA’s TPE remedy profile is presented in
Table 3-2. Note that the OU-1 profile compares

favorably with the corresponding TPE remedy
profile.

3.1 System Operation

Physical and analytical data were analyzed to
determine the following:

. Baseline VOC concentrations in
groundwater;

The major VOC constituents in the vapor
and water streams;

. Average groundwater and soil vapor
extraction rates;

Average VOC extraction rates and total
pounds of VOCs removed,

The relationship between time and VOC
concentrations;

. The relationship between time and vapor and
water flow rates; and

The relationship between distance and
groundwater drawdown and induced vacuum,
including radii of influence.

3.2 Radii of Influence and Production
Rates :

The following sections describe groundwater
production rates and vapor radius of influence.

3.2.1 Groundwater

The groundwater flow rate was measured using a
totalizing flow water meter and is plotted along
with the vapor flow rate on Figure 3-1 for both
the MW 930101 and ESVE tests. Water table
drawdown was measured in piezometers P-1,
P-2, P-3, P-7, and P-50 during the tests:
(Appendix D). A plot of drawdown versus time
is presented in Figure 3-2, and a water table
contour map for the end of the MW 930101 test
is shown in Figure 3-3.
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Table 3-2

2-Phase™ Extraction Technology Selection Criteria

PREECA Remedy Profile Guideline

. 'Ellsworth AFB OU-1 Profile

contaminants

Contaminant Halogenated VOCs, TPH, and/or BTEX for | Halogenated VOCs, TCE, BTEX,
sites where expedited action is required TPH

Contaminant location Saturated zone or saturated and vadose zone | Saturated and vadose zone

Contaminant concentration Significantly greater than MCLs Significantly greater than MCLs for

TCE

Depth of contamination <150 BGS® <43 ft BGS

Henry’s Law Constant of >0.01 at 20°C (dimensionless)” 0.297 at 20°C

majority of contaminants

Vapor pressure of majority of | >1.0 mm Hg at 20°C 58 mm Hg at 20°C

Hydraulic conductivity
(saturated zone)

<1 x 10™ cm/sec (i.e., silts and clays with
minimal interlayered sands and gravels)

9.5 x 10 cm/sec (weathered and
fractured shale)

Groundwater production rate

<15 gpm for 4-in. well casing

<0.5 gpm for a 2-in. well casing

Average air permeability of
vadose zone and distribution
of contaminants

Groundwater Only:

Case I:

No contamination present in vadose zone.
Air permeability in vadose zone is not a
determining factor. High concentrations
(significantly higher than MCLs) of
contaminants in saturated zone.

Vadose Zone and Groundwater
Contamination:

Case 2:

Low to moderate concentrations of
contaminants in vadose zone. Low or high
air permeability in vadose zone. High
concentrations of contaminants in saturated
zone.

Case 3:

Low or high air permeability in vadose zone.

High concentrations of contaminants in
vadose zone and saturated zone.

Case 4:

High concentrations of contaminants in
vadose zone. Low air permeability in vadose
zone. Low to moderate concentrations of
contaminant in saturated zone.

Case 3:

. Moderate to high concentrations
of VOCs in vadose zone and low
to moderate concentrations of
VOCs in saturated zone. and

Low air permeability in the
saturated zone (clays. silts. and
shale), and high air permeability
in vadose zone (sand. gravel. and
silt).

*TPE may be implemented at sites where depth of contamination is greater than 150 BGS; however, it has been shown to be
more effective when implemented at shallower depths.
®Dimensionless Henry’s Law Constant in the form: (concentration in gas phase)/(concentration in liquid phase)

AFB = Air Force Base
BGS = Below Ground Surface

BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes
MCL = Maximum Contaminant Level

OU = Operable Unit
TCE = Trichloroethylene

TPH = Total Petroleum Hydrocarbon
VOC = Volatile Organic Compound
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During the MW 930101 test, the groundwater
flow rate surged at the beginning of the test due
to evacuation of the well and sand pack, as well
as from dewatering of the sand and gravel
deposits near the well. After the initial surge, the
water production rate continued to fall slowly
during the duration of the test (Figure 3-1). The
water production rate fluctuated in the range of
0.16 to 0.20 gpm during the later portion of the
test, representing quasi-equilibrium conditions
for the test. The radius of influence is estimated
to be between 30 and 50 ft based on the available
data. The drawdown cone is somewhat
asymmetrical with greater drawdowns measured
toward the southeast.

During the ESVE test, the groundwater flow rate
fluctuated in the range of 0.04 and 0.12 gpm
(Figure 3-1). Water table drawdown was also
measured in the piezometers at the site during the
test. However, the water table actually rose in
P-1 and P-2 during test. There are two reasons
for the water table rise: (1) the base of the
screened interval in the ESVE well was 8.5 ft
higher than in MW 930101 and (2) the water
table did not have time to return to static
conditions prior to starting the ESVE test.
Therefore, no conclusions can be reached
regarding the radius of influence from the ESVE
test.

3.2.2 Vapor

The vapor flow rate was measured using
rotometers located at the skid and is plotted along
with the vapor flow rate on Figure 3-1 for both
the MW 930101 and ESVE tests. Induced
vacuum was measured in vapor probes VP-18,
VP-1D, VP-2S, VP-2D, VP-3S, VP-3D, VP-
22D, VP-50D and VP-60D (Appendix C). A
plot of induced vacuum for the end of the MW
930101 test is shown in Figure 3-4 for the deep
vapor probes.

During the MW 930101 test, vapor flow steadily
increased during the first 30 hours of the test.

The flow rate then stabilized at approximately 57
scfm for the duration of the test. The increase in
flow during the first 30 hours of the test occurred

as the formation was dewatered and the relative
permeability to vapor increased. No aspiration
air was required to lift the water from the well;
therefore, all vapor flow was from the
subsurface. A large pressure drop was
maintained in the straw during the test indicating
that a higher vapor flow rate might have been
achieved in a larger diameter well. The radius of
influence of the vapor is greater than 80 ft based
on the available data (Figure 3-5).

During the ESVE test, very little, if any vapor
flow was generated from the subsurface. Vacuum
was not observed in any of the vapor probes,
except for VP-3S, during ESVE test (Appendix
C). Due to the low permeability of the saturated
zone, aspiration air from the surface was
required to lift groundwater from the well. It is
likely that if the ESVE test were run for a longer
time period, more vapor flow would have been
generated from the subsurface as the saturated
zone was dewatered.

33 VOC Recovery

Tables 3-3 and 3-4 summarize analytical results
for the VOCs detected in the samples collected
during the two tests. BTEX, DCE, ketones, and
TCE were the primary contaminants found at the
site (see Appendices D and E for the analytical
laboratory results and chain-of-custody forms).
Results of VOC sampling at MW 930101
included:

The baseline concentration (before the test)
of nonchlorinated VOCs in groundwater
from MW 930101 was 2230 ug/L.

. The post-test concentration of nonchlorinated
VOCs was 1906 pg/L.

The nonchlorinated VOC concentration in the
extracted water (collected from knock-out
pot) averaged 1027 pug/L in the MW 930101
test.

The total VOC concentration in extracted

vapor ranged from 4200 to 7308 ppmyv in the
MW 930101 test.
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BTEX and chlorinated compounds were detected
in the groundwater and vapors collected from the
ESVE well, but at greatly reduced concentrations
compared to MW 930101. The lower
concentrations were attributable to the
elimination of air flow from the highly
contaminated vadose zone. Results of VOC
sampling at the ESVE well included:

The concentration of nonchlorinated VOCs
in the extracted water at the start of the
ESVE well test was 170 pg/L.

The concentration of nonchlorinated VOCs
in the extracted water at the end of the ESVE
well test was 37 pg/L.

The total VOC concentration in the extracted

vapor averaged 30 ppmv in the ESVE well
test.

3.3.1 Extraction Results
Results of the MW 930101 test included:

Approximately 428 1b of total VOC
compounds were extracted from MW
930101 in 96 hours of testing (i.c.,
approximately 100 Ib/day). The vast
majority of the compounds were extracted in
the vapor phase.

Average groundwater extraction rate was 0.2
gpm.

Average vapor extraction rate from the
formation was 50 scfim.

The TPE extraction system transferred over
half of the VOCs in the groundwater to the
vapor phase, resulting in decreased
concentrations in the water phase and
reduced treatment cost.

A small amount of product (LNAPL) was
found in the first carbon drum following the
test. The material was extracted from the
saturated zone or capillary fringe. The
presence of this product in the liquid phase
likely increased the concentration of VOCs in

the effluent samples. ‘A much greater
stripping effect would have likely been
measured without this product.

Results of the ESVE well test included:

Average groundwater extraction rate was 0.1
gpm.

Average vapor extraction rate was
approximately 13 scfm.

. Approximately 0.1 Ib of total VOCs were
extracted from the ESVE well in 24 hours.

3.3.2 VOC Removal Over Time

Graphs showing VOC removal over time at the
two test wells are provided in Figures 3-6 and
3-7. In general, steady concentrations in both
extracted vapor and water were achieved after
approximately 20 hours of testing. Average
off-gas vapor and effluent water concentrations
for the MW 930101 test were:

. 26,000 ppbv nonchlorinated VOC in
extracted vapor and

1906 pg/L nonchlorinated compounds in
extracted groundwater.

Average off-gas vapor and effluent water
concentrations for the ESVE well test were:

2,690 ppbv nonchlorinated compounds in
extracted vapor and

172 pg/L nonchlorinated compounds in
extracted groundwater.

Ninety-three percent of the total VOCs removed
were from the vapor phase and the remaining
seven percent were in the water phase.

34 Conclusions

The two tests conducted at OU-1 produced very
different results that provided valuable
information on the application of TPE that a
more traditional test would not have provided.
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The conclusions from each test are discussed
below and are followed by overall conclusions.

3.4.1 MW 930101 Test

The TPE test on MW 930101 demonstrated that
TPE is effective in simultaneously removing
volatile contaminants from both the vadose zone
and groundwater. Approximately 100 Ib/day of
VOCs were removed during the 96-hour test,
primarily from the unsaturated zone (vadose
zone).

An average flow rate of 0.2 gpm and a
drawdown of 26.4 ft were generated during the
TPE test. A small amount of product was also
extracted during the test. Well MW 930101 has
a 32.5-ft screen that was open across both the
saturated zone and vadose zone (10 to 42.5 ft
BGS, water table 15.6 ft BGS) (see Figure 1-2).
The saturated zone consists primarily of low
permeability weathered and fractured shale
(estimated hydraulic conductivity of 9.5 x 107
cm/s) (EA Engineering 1994a).

A vapor flow rate of up to 57 scfim was
generated from the formation during the TPE test
under a well head vacuum that decreased from 11
to 1 in. mercury during the test. These vapor flow
rates compare with vadose zone rates of between
60 and 125 cfm generated during the previous
SVE test at the site. The unsaturated zone at the
site consists primarily of a mixture of sand and
gravel fill of moderately high permeability (200-
400 Darcy) (EA Engineering 1994b). Therefore,
it appears that the majority of the vapor flow into
the well was from the sand and gravel fill interval
in the vadose zone.

Because of the relatively high vapor flow rates
(for a TPE test), no aspiration air was required to
lift the groundwater through the straw. An
advantage of this is that vapor concentrations are
not diluted by aspiration air. This maximizes the
air flow through the formation and also increases
the cost-effectiveness of vapor treatment.
Performance at this high vapor flow was
hindered by the 1-in. diameter straw. This caused
a large head loss and concomitantly low vacuum

applied at the formation (approximately 1 in.
mercury). The straw diameter was limited by the
well diameter (2 in.). A larger well diameter
would allow a larger straw diameter, which
would increase the vacuum on the formation.

3.4.2 ESVE Well Test

The short duration (24-hour) TPE test on the
ESVE well demonstrated that VOCs could be
effectively removed from groundwater in the tight
saturated zone formation.

The average groundwater flow rate from ESVE
was approximately 0.11 gpm, although this is
only 50% of the flow rate obtained from MW
930101, it is similar to flows obtained near the
end of the test. Also, the well screen in the
ESVE well is located entirely within the
weathered and fractured shale in the saturated
zone and was effectively isolated from the
permeable alluvium in the vadose zone (24 to 34
ft BGS) (see Figure 1-2). The placement of the
10-ft long well screen in ESVE resulted in a
drawdown of 17.9 ft. The resulting lower
extraction rate in ESVE compared to MW
930101 was a result of the shorter well screen
and 8.5 ft less of drawdown.

The vapor phase flow from the well was 14 scfm
during the test under a well head vacuum of 20
in. mercury. The majority of vapor-phase flow
was aspiration air. Aspiration air was required
since vapor flow from the formation was low
during the brief test period, and air was required
to lift the groundwater and create two-phase flow
in the straw. Air flow from the formation would
likely increase, and aspiration air could be
reduced over time as the system dewaters the
weathered and fractured shale and flow pathways
open up. The short duration of the test did not
allow sufficient time to fully evaluate this effect.

The contaminant removal rate from ESVE during
the short duration of the test was approximately
0.07 Ib/day. Because the well screen was isolated
from the vadose zone, the contaminants removed
during this portion of the test were exclusively
from the saturated zone.
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3.4.3 Overall Conclusions

The TPE tests were conducted in extraction wells
located within the former FPTA burn pit. The
first portion of the test demonstrated that TPE
could be used to simultaneously remove VOCs
from contaminated soils in the vadose zone and
VOCs from the groundwater. Some liquid
hydrocarbon product was also removed. The
second portion of the test demonstrated that
VOCs could also be effectively removed from
contaminated groundwater without pulling
significant amounts of vapors from the vadose
zone. It also confirmed that the majority of
contamination is present in the permeable vadose
zone but that there is significant recoverable
contamination in the tight saturated zone. The
selection of the well screen location can be used
effectively as a design criterion depending upon
the results desired. The low groundwater flow
rate suggests that a conventional pump and treat
system, which relies strictly on gravity flow,
would not likely be cost-effective at recovering
significant quantities of groundwater and
contaminants at this site. Conventional SVE,
which uses low vacuum, would likely be effective
at removing a significant mass of contaminants
from the gravel fill in the vadose zone. SVE
would have no impact on the saturated zone
contamination. Dual phase extraction, which
combines SVE with pump and treat, would not
likely gain much over straight SVE within the
source area. However, pump and treat would
likely be effective as a long-term strategy to
control groundwater plume migration at the
downgradient edge of the plume.

The test results suggest that a TPE removal
action focused on the primary area of
contamination would be very successful. A 4-in.
diameter TPE well with a 10-ft screen length
targeting the saturated zone and capillary fringe
zone would be very effective at extracting
groundwater and VOCs from the saturated zone
and deep vadose zone. The capillary fringe is an
area between the water table and unsaturated
zone, which is frequently a major source of
contamination when fuel hydrocarbons are

present. This would likely achieve a significant
mass removal rate of subsurface VOCs,
especially in the source area.

It also suggests that at this site TPE plus SVE, or
a nested TPE system (multiple wells screened in
different zones), could remove significant
quantities of VOCs from both the saturated zone
and the vadose zone, which is also contaminated
and is more permeable. This combination of
technologies would be most likely to achieve
overall remedial goals for the site.
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40 ELLSWORTH AFB REMEDIAL
ACTION ENHANCEMENT

Ellsworth AFB has produced the feasibility study
for OU-1 and is in the process of drafting the
proposed plan and record of decision. Ellsworth
AFB has chosen to implement early actions to
address the further spread of contamination from
this operable unit. The preferred alternative for
an interim remedial action (IRA) at this site is a
combination of SVE and groundwater pump and
treat, or dual-phase extraction. This was based
on the data from two previous treatability
studies; a groundwater recovery and treatment
system (1990) and an SVE pilot test (1994).

The Final Remedial Design Work Plan for OU-1
states that the overall strategy at the site is to
control migration of contamination in the former
FPTA and extract and treat contaminated
groundwater downgradient of this source.

The IRA currently under design for OU-1
combines SVE and groundwater pump and treat.
The groundwater component of this system is
primarily focused on migration control by
intercepting the plume downgradient of the
source area. The SVE component will address
much of the vadose zone contamination,
particularly in the gravel fill placed in the fire pit
area when the FPTA was constructed. The Final
Design Analysis for OU-1 states that the system
will not address portions of the deep vadose zone
in native silty clay, which underlies the fill and
may be a significant source of vadose zone and
groundwater contamination.

A TPE system could enhance the IRA at OU-1
by addressing the groundwater and contaminated
capillary fringe zone as well as the deep vadose
zone in the source area on an accelerated
schedule. The combination of the current IRA
and the TPE system could have a synergistic
effect that would likely be more effective than
either could accomplish alone. The pump and
treat should be effective in controlling
downgradient migration, and the SVE should be
effective in remediating the shallow vadose zone.
Also, an SVE well can cause upwelling of the

groundwater around the well. The upwelling can
interfere with the SVE in some cases, particularly
if the well screen is close to the water table, as is
the case at this site. With TPE operating

concurrently, it will draw the water table down

from the SVE wells. This would dewater and
expose more sediments to air, increasing the
efficiency of the SVE.

The TPE system would likely achieve a much
higher mass removal of contaminants in the
fractured and weathered shale (saturated zone)
than could be achieved with a conventional pump
and treat system. It would also remove any
product floating on the water table or trapped in
the capillary fringe. It could remediate the shale
and deep overlying material in a relatively short
period of time. This would remove the source of
groundwater contamination and reduce the length
of time required to operate the IRA for migration
control in the downgradient plume area. The TPE
system could be operated concurrently with the
IRA.

The cost of a full-scale TPE system (50 hp) at
the FPTA is estimated at $100,000-$200,000
capital cost. At QU-1, the IRA includes both
water and vapor collection and treatment
systems. If the TPE was added on to this system,
significant cost savings would result, and a cost
in the low end of that range would be likely.
Similarly, if TPE is added on to the existing
system, operation and maintenance (O&M) cost
would be limited primarily to the cost of electric
power. The estimated O&M cost for such a
system is $30,000-$50,000 per year. This cost
would likely only be incurred for 1 to 5 years, as
opposed to typically 30 years for a pump and
treat system.

As suggested by the EPA, the TPE technology
may be useful for removal actions and remedial
actions at other locations at Ellsworth AFB
where site characteristics match the requirements
for the technology (Appendix A). The PREECA
TPE selection criteria shown in Table 3-2 fit the
profile of many sites at Ellsworth AFB. In
particular, OU-11 (Basewide Groundwater)
contains several sites with fuel hydrocarbon
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and/or chlorinated VOCs. Site BG-04
(Hooterville Plume), which has a significant TCE
plume extending off base, and OU-9 (Auto
Hobby Shop), which contains fuel hydrocarbons
in groundwater, may also be good candidate
sites.
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SENT BY:28 CES/CEV EAFB, 8D  :10-23-95 ; 9:534M : 28 CES/CEV FAFB, SD- CCITT ECM:# 1

%

&

Ref: S8HWM-FF Phons # Phone # (655 ~38S - 2675

Dell S. Peterson, PE

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION vl
999 18th STREET - SUITE 500
DENVER, COLORADO 80202-2466

Postit*FaxNote 7671 [Date |age:>

;f:;l- BLCHAAN ;”'"h.fpe:@ L)
0. . 0.

2 Gois - 463 961 [**605- 364 Golq

Installation Restoration Program Manager
28 SPTG/DEVR
Ellsworth AFB, South Dakota 57706-5000

Subject: Presumptive Remedy Engineering Bvaluation/Cost Analysis (PREECA);

2-Phase Pilot Test Evaluation Report.

Dear Mr. Peterson:

The preséntation at your offices regarding the PREBCA document and the 2-Phase

extraction technology was very informative. I have read both documents and offer some
comments for the use of the documents at Ellsworth,

PREECA

1.

This "plug-in" BE/CA would be a useful tool for accelerating non-time-critical (NTC)
removal actions at Rllsworth Air Force Base. Certain sites within and outsidc of
designated operable units (ous) may qualify for a removal action. For sites within
OUs, we must evaluate the time savings of performing removal actions given the
current stage of the remedial action, -

The technologies listed in the PREECA document may be applicable to certain sites at
Ellsworth. As stated during the presentation, we still must evaluate the cost
effectiveness of the technologics based on the site-specific characteristics (e.g. capital
costs vs. operation and maintenance costs ),

The "plug-in" approach and the PREECA document would be useful for non-
CERCLA cleanup actions, Underground Storage Tank (UST) cleanup projects across
the Base seem to have similar cleanup characteristics, The PREECA document could
be used as the technology evaluation document (i.e. Corrective Measures Study
Report), with the State’s approval, to make remedy selection decisions.

The phrase "relative risk" is used throughout the document, Using the word
“relative” may be misleading. At a facility with all low risk sites, one of the sites at
the facility will have high risk, relative to the other sites, but still be low risk.

a Printed on Recysled Paper




APPENDIX B

Well and Drilling Logs




Mw 430161
| 2o

IWELL NUMBER:
DATETIME: 6-23-95
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SINGLE COMPLETION WELL

CONSTRUCTION LOG

Project

U -1

Location

Top of Casing Elevation

Well Number

Project Number

Datum

P

b(L-w(--37

Ground Surface Elevation

|
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-p—— B ——

A. Total Depth (ft)

B. Boring Diameter (in.)

WELL CONSTRUCTION
C. Casing Length (ft)

E. Depth to Top of Slotted Interval (ft)

L.
M. Protective Casing Diameter (in) NA

\O”’L b(,sg ‘j(\\}(,\ /7ix e -
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A 2LS]

Filter Pack Interval (ft)
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Y. -
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SINGLE COMPLETION WELL

CONSTRUCTION LOG Well Number - P2

Project _Elsatdin AR 3-P. Tt Project Number __ 22 "0~ 3(-37

Location _OA— | Datum OvUnod. Scurdeee_

Top of Casing Elevation Ground Surface Elevation
BORING
A. Total Depth (ft 45
B. Boring Diameter (in.) 1%

-f—— B ——P

WELL CONSTRUCTION

C. Casing Length (ft) |
Type @\[C

D. Casing Diameter (ft) 2wk

E. Depth to Top of Slotted Interval (). 245

L.

M. Protective Casing Diameter (in)

T s Sond
L0 budeh o ol

. Perforated Casing Length (ft) 2o &

Perforation Type
Perforation Size 0.0l §

. Surface Grout Interval (ft) —_—
Grout Material

. Backfilled Interval (ft) -
Backfill Material
Sealed Interval (ft) 392
Seal Material_Beuteaile Pelefe

. Filter Pack Interval (ft) 4¢-22.3

. Bottom Seal Interval (ft) —_—

Drilling Method _ A

Perforated Interval From.44S 10245

Siotlad

Pack Material (70 Silica sk

Seal Matenal A/ /1/

Depth to Top of Casing (in) —_—
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12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
13. DEPTH ORILLED INTO ROCK 16. DEPTH 10 WATER AND CLAPSED TIWE AFTER ORILLING COWPLETED
14. TOTAL DEPTH OF HOLE 4c [+ 17. OTHER WATER LEVEL MEASURCWENTS (SPECIFY)
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SINGLE COMPLETION WELL
CONSTRUCTION LOG

Project Ellswardn 2 -Phase

Location (a-\

Top of Casing Elevation

Well Number P“3

Project Number blZ -00 | ~35(-33F

Datum

Ground Surface Elevation

BORING

<

--— B —P

A. Total Depth (ft)
B. Boring Diameter (in.)

Drilling Method _HSA

WELL CONSTRUCTION

C. Casing Length (ft)
Typc D\,CJ

4455]

D. Casing Diameter (ft)

E. Depth to Top of Slotted Interval (ft)ﬁ
F. Perforated Casing Length (ft)
Perforated Interval From34.-5_ to £S5~

Z i,

20 %

Perforation Type 5 (atfedk

Perforation Size
G. Surface Grout Interval (ft)

Grout Material

g.0l

H. Backfilled Interval (ft)

Backfill Material M

I. Sealed Interval (ft)

Seal Material Sunular Beucbusik .

214-14.7

J. Filter Pack Intervai (ft)

Pack Material {0(20 S {lica S& .

ass-219

K. Bottom Seal Interval (ft)
Seal Material s

L. Depth to Top of Casing (in)

M. Protective Casing Diameter (in)

|02 Sared

| Gruwmtar B‘,‘"\A‘W ;;‘t_
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RADIAN DEVELOPMENT LOG Page | of |

I‘eo--onnfnou WELL

WELL NUMBER: P-| LocaTIoN: (-l _Elbaarit- AR
DATETIME: /72 /8% / ‘ WEATHER: Mustl, Sunne. e
REPORTEDBY: CnawL 6\{|<L

PROJECT/NUMBER: b= 00! ~3(-37

i

FIELD MEASUREMENTS
IDEVELOPMENT'STARTED: 130

DEPTH TO WATER BELOW TOC (ft.): 14 20
I WATER COLUMN HEIGHT (ft:

3 WELL VOLUMES (gal.):
IDEVELOPMENTMETHOD/I‘OOLSUSED: Veeted saeee Hode |, boglec

DEVELOPMENT ENDED:_[43(”
WELL DEPTHBELOWTOC (t):_ 49 Ft
CASINGDIAMETER(): _(). (( 3}

" DISCHARGE VOLUME (gal):

Comments

Cumulative Volume Cohductivity
Purged (gal.) (umhos/cm) (Water clarity, etc.)
- Turh * S(“vj._
I (410 { ol A - 4 | Tubott x‘lﬁ?_
— Y
($25 1 1y 2.6 | e Ao doed

(435 (3 i (236 | Stobdy dnboool, ol neobrom
Wl e A ¢ werlcan P2

COMMENTS U wenYd suret Wode 4y suryt well for 5 -minubes. Then bail.

DEVELOPERS SIGNATURE(S) A&«g@(\g/—s




55!’-!"‘-5 WELL DEVELOPMENT LOG ' Page | of }_

LocaTioN: 0=l Elswoth AFR

WELL NUMBER:_ P~ &

DATETIME:_(p-22-95 / | WEATHER: Oueas? QC\(V\‘Q( 1¢°
PROJECT/NUMBER:_b(21-001( ~045 -31-37 REPORTEDBY: (m.r\l DA@

FIELD MEASUREMENTS

DEVELOPMENT STARTED:_{4S0 DEVELOPMENT ENDED:_'b40

DEPTH TO WATER BELOW TOC (ft.): 1169 WELL DEPTHBELOWTOC (&) 450
WATER COLUMN HEIGHT (ft): CASING DIAMETER (f.): (2 ~taghn) O 16T
3 WELL VOLUMES (gal.): DISCHARGE VOLUME (gal):

DEVELOPMENT METHOD/TOOLS USED: Sui¢y. \iod(. awd baled

Time Cumulative Volume pH Conductivity T Comments
Purged (gal.) (umhos/cm) e (Water clarity, etc.)

[430 % . Turbid +silln
(510 {4 - 17 2.% | Tubiot &"s.’(JS,,
K513 (3 \ - - S\Op b allow gec‘x&r&l_, st VERg o«'H‘l:
wo | @ == [Edddn Vsl debd.
]

COMMENTS Surie well b weited 5 ey ladc Fiesd

DEVELOPERS SIGNATURE(S) /f]gu\)\bé’—

P i
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|B‘- —‘F AN WELL DEVELOPMENT LOG Page | of V
. ¥ . . .
IWELL NUMBER: ¢~ LocaTionN: 0u~t  &lswordlh AER
DATETIME: (722457 7/ ’ WEATHER: ((AHs(GoY , Koan ¢
rROIECT/NUMBER: bir-ool ~3(-37 REPORTEDBY: (’ﬂN D«:\Q

FIELD MEASUREMENTS

l;EVELOPMENTSTARTED: (620 DEVELOPMENT ENDED:__ 1665~

DEPTH TO WATER BELOW TOC (ft): .42 - WELL DEPTHBELOWTOC (ft):_4S.0
WATER COLUMN HEIGHT (ft.): CASINGDIAMETER(®):___ (). 167
3 WELL VOLUMES (gal)): : DISCHARGE VOLUME (gal):

DEVELOPMENT METHOD/TOOLS USED:_ Sty \)ludL Lelloured \o\/\ byoiler

Cumulative Volume Conductivity . Coniments
Purged (gal.) (umhos/cm) (Water clarity, etc.)
3¢ Ve . &5 il turbil -
(555 S 0.9 4 | Tudoicd v Sithye
(605" (0 b4 (2o | i
1% \2- 6.4 QS | (hodty clee

COMMENTS S(A(g&d U\)A&'\ wenyd S ok \D{QOL M\OP‘”&S .

DEVELOPERS SIGNATURE(S) /11 Ms(b iE —




SOIL BORING NO: SBS30101
SOIL BORING LITHOLOGY DIAGRAM

Depth (ft) Elevation (ft)
0+ CH) ~ DK OLIVE GREY BSY 3/2), CLAY W/ 10—15% MED SAND AND CARBONATE NODULES, - 3188.9
EBBLES AND SMALL—MED COBBUES, FILL MATERIAL, SL MOIST, DIFFICULT DRILLING. :
0.00 ft - 1.00 ft Depth.
CH) — GREY (5Y 5/1), CLAY W/ 10-15% FMG SAND "PEPPERED" BLACK AND WHITE,
EBBLE SIZED GRA FILL MATERIAL, SL MOIST-MOIST PID = 406. 1.00 ft — 3.00
ft Depth.
Fill (CH) ~ GREY (2.5¢ 5/1), CLAY, (CK) W/ 15-20% FM SAND, 15-20% PEBBLES, AL,
L MOIST-DRY. PID = 267. 3.00 ft — 5.00 ft Depth.
NO RECOVERY.
GMSM) — DK OUVE BROWN (2.5Y 343), SILTY GRAVEL, PEBBLES AND COBBLES AND
ILTY SAND, V FINE, W/ SILT PORE FILUNG (VOID FILLING), SL MOIST—DRY. PID L 3180
= 153. 8.00 ft — 10.00 ft Depth.
104 Sand & Gravel
NO RECOVERY.
=y (SM) — GREYISH BROWN (2.5Y 5/2) AND LT OLVE BROWN (2.5Y5/3), SILTY SAND,
: MOIST—WET. FINING UPWARDS, SILTY' SAND STQUENCE INTO A SILTY GRAVEL LAST 8 FT OF
- INTERVAL, WATER AT TOP SPOON. PID = 368. 13.00 ft — 15.00 ft Depth.
Sand & Silt [ NO RECOVERY.
- SM) — V DK GREY (5Y 3/1), SILTY SAND, F—M, W/ 25-35% PEBBLE SIZED GRAVEL,
: OORLY GRADED; CONTACT BETWEEN SAND—GRAVEL AND WEATHERED SHALE AT 18 FT.
e PID = >2500. 16.00 #f — 18.00 ft Depth.
g Ry
T DK GREY (5Y 4/1) AND DK YELLOWISH BROWN (10YR 4/6), SL MOIST, WEATHERED SHALE, L
e N AR R Ty A I NS S ) 3170
20 e
F— -1
gl Souppeiiingy
- —1— GREY (5Y 5662( MOTTLED, SHALE, WEATHERED, FRACTURED, LESS FRACTURED THAN ABOVE
F=1=— = INTERVAL, ODOR PRESENT, MOIST, PID IS NOT AVAILABLE. © 20.00 ft — 25.00 ft
F — ——1 Depth.
el =
1
el egeliioay
gl by
g Soiieny
W
E=7==—] v DK GREY &NE&, WEATHERED SHALE, MOD FRACTURED, MOIST—WET, PID IS NOT
E= =1 AVAILABLE. 25.00 ft — 30.00 ft Depth.
el
Fe— L] -
o 3160
30- -
F. SHALE P o]
]
F === OLIVE GREY (5Y 4/2) MOTTLED, WEATHERED SHALE, FRACTURED, BLOCKY AT TOP OF
p L= "] SECTION, BOTTOM 3.8' SUGHTLY FRACTURED, MOIST-WET. 30.00 ft ~35.00 R Depth.
= =
F e L
ol — =]
b — L]
npel Seaeiiey
1
F—1=—_—] DK OUVE GREY (5Y 3 2& V.MOIST wc/ VISIBLE WATER ON SAMPLE, SHALE, TIGHTLY
=== [AYERED, V.FEW M £S, FAIRLY COMPETENT 35.00 ft — 38.00 ft Depth.
= 1
ngmel Regupiibgmy
E= =17 v DK GREY (N3). MOIST, UNWEATHERED SHALE, V.TIGHTLY LAYERED, NO FRACTURES, L 3150
F—"==] MINERALIZATION PHASES (PYRTES EIC.) 38.00 ft — 40.00 ft Depth.
40 - Ty
:—J—:_——L_: V DK GREY (N3) AND BLACK (N1), V.MOIST—WET, SHALE, LOOSELY LAYERED BUT V.
=11 COMPETENT, RED, BORING TERMINATED AT 43 FT. 40.00 ft — 43.00 ft Depth.
o
Boring Completion Dota 13—JUN-83
Lty -]
ELLSWORTH Coordinates E: 1154804.8
AR FORCE BASE N: 124205.4
PROJECT MGR DESIGNED BY DRAWN BY CHECKED BY SCALE DATE PROJECT NO FIGURE
RT HLB TRB/MG HLB NONE APR/94 60378.84




Ay

WELL NO: MW930101 (SB930101)
WELL COMPLETION DIAGRAM

5 ft. long, 3 in. dia.

Protective Steel Post . Hinged Locki i I

ged Locking Reference Elevation — 3191.63 ft Top PVC
Extend 2.5 fﬁ- below Steel Cover Riser Casing P
grade (3 Typical) PVC Expanding . ,
Placed in Concrete Well Caop 1 2 x 6

Frame

Gravel Covering 3

Bentonite Pad

Depth Elevation (ft)

0- » R 1 BRSS slsalaa TS - 3188.9
(CH) - DK OLVE crz&zgsv 3/2), CUAY W/ 10-15% MED SND 1 & 5" min. Post Hole i "1 F’
A A UL TEBLES & oerm: COBBLES, FlLL Filled with.Concrete \: AR
(cH) ~ erer 57 5/, CLAY W/ 10-15X F— SN "PEPPERED — Inner_Bentonite Seal e
AND WHITE, PEEBLE SIZED GRAVEL, FLL MATERWL. SU Concrete Sedl
from surface to 6.0 ft

MOIST-MOIST. PID = 406. 10 — 30 f#
gﬂ) — GREY (25V 5/1), CLAY W/ 15-20X F—W SAND, 15-20% ! .
3.0 - 50 4—— 2 in. I.D. Schedule 40 PVC Riser

LES: SL MOIST-DRY, fAiLL. PID = 267.

(NDPS) - NO RECOVERY. 50 — 80 R CEPMH A Casing from 2.73 ft above
3 - original grade to 12.0 ft
(GMSM) — DK OLIVE BROWN (257 3/3) STY GRAVEL, . -
PEBBLES AND COBBLES: SWTY SAND, F—C: W/ SILT PORE /— Cement—Bentonite Grout - 3180
104 FLLIN 1(&%(0ﬁFiuJNC). SU NOSI'—DRY FID = 153 from 6.0 to 7.5 ft

Bentonite Pellets
from 7.5 to 9.5 ft

(NOPS) — NO RECOVERY.. 100 ~ 13.0 ft DEFTH

(sM 3 GREYISH BROWN (2.5Y 5/2), LTOUVEBROVIN(LSY

5/3), SILTY SAND, MOQIST-WET, FINING UPWARDS; SILI
VELLAS!'B’OFINTERVM..WATERATTDPSMPLE. PD =

358. 130 — 15.0 ft DEPTH Water Level

(NDPS) — NO RECOVERY. 150 - 160 f# DEPTH l

&EBGLES%ZEJGRAVELWBJ_SORTED CONTACT BETWEEN

SAND-GRAVEL AND WEATHERED SHALE AT 18 FT. PID o=

>2500.. 160 — 18.0 # DEPTH X

gFSH — DK GREY (SY 4/12‘.5”( YELLOWISH BROWN (10YR 4/8), 5 - 3170
WEATHERED, FRACTURED, SL MOIST. PID = >2500. R

20 - 180 - 200 R =

s % GREY (SY 5/1) MOTI‘LE) SHALE, WEATHERED.
RED THEN ABOVE: ODOR
PRESENT, PID s NOT AVNLAE.E.. 200 -~ 25.0 ft DEPTH

Gradational Filter Pack, 10-20 (ﬁ
Sand 9.5 to 42.0 ft

(FSH) ~ V DK GREY (NJ), SHALE, WEATHERED, MOD FRACTURED,
MOIST-WET. PID IS NOT AVALASLE. 250 ~ 300 ft

2 in. L.D. 0.01 in.
Stainless Steel Screen

from 12.0 to 42.0 ft - 3160
4 ==
R ot mwé'ﬂax.oc% o8 oF W e ey P
~ 350 f DEPTH
(FSH) — DK OUVE GREY {?\5/“& SHN-E vV MOIST W/ WISIBLE SR
WATER ON SAMPLE: TIGHTL FEW FRACTURES. FAIRLY
COMPETENT.. 350 — 38.0 f DEFTH
= = vmm(us).svwz.ummmzorm Threaded Staini Steel 3150
PYRITES reade ginless Stee -
4o O HoSE s s o Cap at 420 ft
(an)—voxm(u:)mm(m),mmomv
% AT 43 FT. 400 - "5° “ DEPT” Borehole Depth ot 43.0 ft
Gouging Date 20 JULY 1953 NOTE: ﬁ’;f::t“s‘;‘;e
LIRT LA NIoRToR ol [N
ELLSWORTH TYPICAL WELL .
AR FORCE BASE COMPLETION DIAG'RAM
PROJECT MGR DESIGNED BY DRAWN BY CHECKED BY SCALE DATE PROJECT NO FIGURE

ROT = HLB/MG T™O NONE OCT 94 60378.84 2-2 |




APPENDIX C

Field Data Tables
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MW930101 Test
25-Jun 12:40 0.00 55753.4 - 0.00 21
25-Jun 14:50 2.17 55851.9 98.5 0.75 36
25-Jun 16:40 4.00 55894.3 42.4 0.76 40
25-Jun 18:30 5.83 55923.3 29.0 0.39 41
25-Jun 20:50 8.17 55964.8 41.5 0.26 44
26-Jun 8:40 20.00 56127.7 162.9 0.30 51
26-Jun 12:20 23.67 56180.8 53.1 0.23 51
26-Jun 16:10 27.50 56231.1 50.3 0.24 55
27-Jun 9:10 44.50 56440.4 209.3 0.22 56
27-Jun 15:20 50.67 56504.7 64.3 0.21 57
27-Jun 20:10 55.50 56556.6 51.9 0.17 57
28-Jun 9:00 68.33 56691.4 134.8 0.17 55
28-Jun 13:00 72.33 56734.0 42.6 0.17 57
28-Jun 16:40 76.00 56766.4 324 0.15 57
29-Jun 8:50 91.17 56938.7 172.3 0.17 57
29-Jun 11:50 94.17 56954.9 16.2 0.09 57
end 12:32 94.87 56978.7 23.8 0.26 -
ESVE Test
29-Jun 15:10 110.03 56990.2 11.5 0.08 13.5
29-Jun 16:40 111.53 57000.3 10.1 0.11 13.5
30-Jun 9:10 128.03 57091.4 91.1 0.09 13.5
30-Jun 11:50 130.70 57103.6 12.2 0.06 13.5
30-Jun 14:30 133.37 57122.0 18.4 0.07 13.5

Flow Rates PIL_TEST.XLS

4:40 PM 12/11/95

- ‘. —



Concentration PIL_TEST.XLS

MW930101 Test

25-Jun 15:58 888 -
25-Jun 16:01 - 2
25-Jun 18:30 956 1
25-Jun 21:03 749 1
26-Jun 8:45 755 -
26-Jun 12:30 702 -
26-Jun 16:40 609 -
27-Jun 9:42 742 <1
27-Jun 15:23 682 <1
27-Jun 16:20 663 <1
28-Jun 9:00 764 <1
28-Jun 16:35 720 <1
29-Jun 8:50 763 <1
29-Jun 11:38 810 <1
29-Jun 11:47 766 <1
29-Jun 13:38 * 782 -
ESVE Test
29-Jun 16:40 139 <1
29-Jun 14:26 342 <1
29-Jun 16:40 139 <1
30-Jun 9:40 34 <1
30-Jun 11:10 29 <1

® Measurements using Photo Ionizing Detector (PID)

*End of a 4 day test on MW930101.

9:09 AM 12/12/95




Barometer PIL_TEST.XLS

26-Jun : 905
27-Jun 8:40 904
27-Jun 15:00 906
27-Jun 20:18 906
28-Jun 8:43 908
28-Jun 16:23 910
29-Jun 8:35 913
29-Jun 15:51 913

9:07 AM

12/12/95



APPENDIX D

Groundwater Sample Analytical Data




/—(

LABORATORIES

ENERGY LABORATORIES, INC.

P.O. BOX 2470 « RAPID CITY, SD 57709 » PHONE (605) 342-1225
610 FARNWOOD STREET » RAPID CITY, SD 57701 « FAX (60S) 342-1397

Radian Corporation
8501 Box 201088
Austin, TX 78720-1088

AMENDED REPORT
Elisworth AFB, SD

Sampled: 06-23/25-95

June 30, 1995
. 95.38005-007
Submitted: 06-25-95

Site Depth Lab No. Methodology Analysis Results Units Analyzed
Water Analysis
MWS830101 95-38005 8260 LONG RH:06-26-95
paL' Units gall.
1,1-Dichloroethene - <10 10
Methylene Chioride <10 10
trans-1,2-Dichloroethene <102 10
1,1-Dichloroethane <10? 10
2,2-Dichioropropane <10 10
cis-1, 2-Dichioroethene 3900° 10
Bromochloromethane <10 10
Chloroform <10 10
1.1,1-Tnchloroethane <10 10
Carbon Tetrachloride <10 10
1.1-Dichioropropene <10 10
Benzene 870* 10
1.2-Dichloroethane <10 10
Trichloroethene 18 10
1,2-Dichloroprapane <10 10
Dibromomsthane <10 10
Bromodichloromethane <10 10
Trans-1,3-Dichloropropene <10 10
Toluene 100 10
cis-1,3-Dichloropropens <10 10
1,1,2-Trichloroethane <10 10
Tetrachloroethene <10 10
1,3-Dichloropropane <10 10
Dibromachloromethane <10 10
1,2-Dibromoethane <10 10
Chlorobenzens <10 10
1,1,1,2-Tetrachlorosthane <10 10
Ethylbenzene 280* 10
M +P Xylenes 840" 10
O-Xylene 140 10
Styrene <10 10
Bromoform <10 10
Isopropylbenzens 40 10
Bromobenzene <10 10
1,1,2,2-Tetrachloroathane <10 10
1,2.3-Trichloropropane <10 10
n-Propylbenzene 49 10
2-Chlorotoluens <10 10
4-Chlorotoluene <10 10
1.3.5-Trimethylbenzene 120 10
tert-Butylbenzene <10 10
1,2,4-Trimethylbenzene 310* 10
sec-Butylbenzene <10? 10
1.3-Dichiorobenzens <10 10
1.4-Dichlorobenzene <10 10
p-isopropyltoluene 21 10
1,2-Dichlorobenzene <10 10
n-Butylbenzene 14 10
1,2-Dibromo-3-Chloropropane <10 10
1,2,4-Trichlorobenzene <10 10
Naphthalene 150* 10
Hexachlorobutadiene <10 10




Page 2 of 11
Site Depth Lab No. Methodology Analysis Results Units Analyzed
MW930101 cont. 95-38005 8260 LONG continued RH:06-26-95
PaL Units gq/L
1,2,3-Trchiorobenzene <10 10
Acetone 380 200
Methy! Ethyl Katone <100 100
Dichlorodifluoromethane <10 10
Chloromethane <10 10
Vinyl Chioride <10 10
Bromomaethane <10 10
Chlorosthane <10 10
Trichlorofluoromethane <10 10
2-Chlorosthyivinyiether <10 10
Carbon Disulfide <10 10
Vinyl Acetate <10 10
Methyl {sobutyl Ketone 420 100
2-Hexanone <100 100
Acrolein <100 100
Acrylonitrile <100 100
Methyitertiary Butyl Ether <10 10 :
lodomethane tT <10 10
Surrogate Recovertes
1,2-Dichloroethane-d4 66° % Recovery
Toluene-d8 93
4-Bromofluorobenzens 106

' Sample diluted 10x at analysis due to the high level of cis-1,2-dichloroethene present.
2 Present but less than the PQL.

® The high level of benzene present caused a suppression of the 1,2-dichloroethane-d,.
* Value derived from a 100x dilution.

5 Value derived from a 1000x dilution.




Page 3 of 11
' Site Lab No. Methodology Analysis Results Units Analyzed
Effluent-1 95-38006 8260 LONG RH:06-25-95
paL Units gg/t

Surrogate Recoveries

1,1-Dichloroethene <1.0
Methylene Chioride <1.0
trans-1, 2-Dichloroethene <1.0
1, 1-Dichloroethane <1.0
2, 2-Dichloropropane <1.0
cis-1, 2-Dichloroethene <1.0
Bromochloromethane <1.0
Chloroform <1.0
1.1,1-Trichiorosthane <1.0
Carbon Tetrachloride <1.0
1.,1-Dichloropropene <1.0
Benzene <1.0
1. 2-Dichloroethane <1.0
Tachiorosthene <1.0
1,2-Dichloropropane <1.0
Dibromomethane <1.0
Bromodichioromethane <1.0
Trans-1,3-Dichloropropens <1.0
Toluene <1.0
cis-1,3-Dichloropropene <1.0
1,1.2-Trichloroethane <1.0
Tetrachloroethane <1.0
1,3-Dichloropropane <1.0
Dibromochloromethane <1.0
1,2-Dibromoethane <1.0
Chlorobenzens <1.0
1.1.1,2-Tetrachloroethane <1.0
Ethylbenzene <1.0
M +P Xylenes <1.0
0O-Xylene <1.0
Styrene <1.0
Bromoform <1.0
isopropylbenzene <1.0
Bromobenzene <1.0
1,1.2.2-Tetrachloroethane <1.0
1,2.3-Trichloropropane <1.0
n-Propylbenzene <1.0
2-Chlorotoluene <1.0
4-Chlorotoluene <1.0
1,3,5-Trimethyibenzene <1.0
tert-Butyibenzene <1.0
1.2.4-Trimethylbenzene <1.0
sec-Butylbenzene <1.0
1.3-Dichlorobenzene <1.0
1,4-Dichlorobenzene <1.0
p-isopropyitoluene <1.0
1.2-Dichlorobenzene <1.0
n-Butylbenzene <1.0
1.2-Dibromo-3-Chloropropane <1.0
1.2,4-Trichlorobenzene <1.0
Naphthalene <1.0
Hexachiorobutadiene <1.0
1,2,3-Trichlorobenzene <1.0
Acstone 54
Methyl Ethyl Ketone <10
Dichlorodifiucromethane <t.0
Chloromsthane <1.0
Vinyl Chloride <1.0
Bromomethane <1.0
Chiloroethane <1.0
Trichlorofluoromethane <1.0
2-Chioroethylvinylether <1.0
Carbon Disulfide <1.0
Vinyl Acetate <1.0
Methyl Isobutyl Ketone <10
2-Hexanone <10
Acrolein <10
Acrylonitrite <10
Methyltartiary Butyl Ether <1.0
lodomethane <1.0
1, 2-Dichloroethane-d4 100
Toluene-d8 100
4-Bromotluorobenzene 99

mt 4 e md am e b md a s e d A 4 e s b Dk a3 e b b a b ah ek ok e b bk s b e b e b ed b b s s s o2

[eNeNelNeNeoNelNolNeNelNeNeollelNeNeoNeolNeNe e NeolleolNeNe e lNeleNeoNeo e NeolNeiNe e e e Ne e Ne Neo e Ne NoNe oo NoNo o No RoRo o Re Rolo Mo Ne Ne Neo NeNe Neo e Ne Neal

-t e et b o

% Recovery




Page 4 of 11
Site Depth Lab No. Methodology Analysis Results Units Anaiyzed
Effluent 1 cont. 95-38006 EPA Method 8270 Acenaphthene <10 ug/l ® 06-29-95

Acenaphthylene <10
Anthracene <10
Azobenzene <10
Benzidine <20
Benzo{alAnthracene <10
Benzo(blfluoranthene <10
Benzolk}fluotanthene <10
Benzolg.h,ilperylens <10
Benzo{alpyrene <10
4-Bromophenyl-phenylether <10
Butylbenzyiphthalate <10
4.Chioro-3-Methyiphenol <10
bis(-2-ChloroethoxylMethane <10
bis(-2-ChloroathyliEther <10
tis{2-Chloroisopropyljether <10
2-Chloronaphthalene <10
2-Chlorophenol <10
4-Chiorophenal <10
4-Chiorophenyl-phenylether- <10
Chrysene <10
Dibenzo{a,hjanthracens <10
1,2-Dichlorobenzens <10
1,3-Oichlorobenzene <10
1,4-Dichlorobenzens <10
3,3-Orchiorobenzidine <20
2,4-Dichlorophencl <10
Diethyliphthalate <10
Dimethy! Phthalate <10
2.4-Dimethyiphanot <10
Di-n-Butylphthalate <10
4,6-Dinitro- 2-methylpheno! <50
2,4-Dinitrophenol <50
2.4-Dinitrotoluena <10
2,6-Denitrotoluens <10
Di-n-octyl Phthalate <10
bis{2-ethylhexyl}Phthalate 2.3JB
Fluoranthene <10
Fluorene <10
Hexachlorobenzene <10
Hexachlorobutadiene <10
Hexachlorocyclopentadiens <10
Hexachlorosthane <10
Indenc{1,2,3-c,dlpyrene <10
Isophotone <10
1-Methylnaphthalens <10
2-Methyinaphthalene <10
2-Methylphenol <10
4-Methylphenol/3-Methylphenol <10
Naphthalene <10
Nitrobenzene <10
2-Nitrophenot <10
4-Nitrophenol <50
N-Nitrosodimethylamine <10
N-nitroso-Di-n-propylamine <10
N-nitrosodiphenylamine <10
Pentachiorophenol <50
Phenanthrene <10
Phenol <10
Pyrene <10
Pyridine <20
1,2,4-Trichlorobenzene <10
2,4,5-Trichlorophenol <10
2,4,6-Trichlorophenol! <10

Surrogate Recovery QC Limuts
2-fluorophena! 30 % Recovery 21-100
Phenol-d5 30 10-94
Nitrobenzene-d5 43 35-114
2-Fiuorobiphenyl 43 43-116
2,4,6-Tribromophenol 35 10-123
Terphenyl-d14 72 33-141



Page 5 of 11
Site Lab No. Methodology Analysis Results Units Analyzed
Influent-1 95-38007 8260 LONG RH:06-26-95
Pau! Units gg/L

1.1-Dichloroethene <10 10
Methylene Chioride <10 10
trans-1, 2-Dichloroethene <10 10
1.1-Dichlorosthane <10 10
2,2-Dichloropropane <10 10
cis-1,2-Dichioroethene 700’ 10
Bromochloromethane <10 10
Chloroform <10 10
1,1,1-Trichioroethane <10 10
Carbon Tetrachloride <10 10
1.1-Dichloropropene <10 10
Benzene 220° 10
1,2-Dichliorosthane <10 10
Trichloroethene 16 10
1.2-Dichloropropane <10 10
Dibromomethane <10 10
Bromodichloromethane <10 10
Trans-1,3-Dichloropropane . <10 10

~ Toluene 28 10
cis-1,3-Dichloropropene <10 10
1.1, 2-Trichloroethane <10 10
Tetrachloroethene <10 10
1,3-Dichloropropane <10 10
Dibromochloromethane <10 10
1, 2-Dibromosthans <10 10
Chlorobenzene <10 10
1,1.1,2-Tetrachioroethane <10 10
Ethylbenzene 65 10
M +P Xylenes 180 10
O-Xylene 13 10
Styrene <10 10
Bromoform <10 10
Isopropylbenzene 11 10
Bromobenzene <10 10
1,1.2,2-Tetrachloroethane <10 10
1.2,3-Trichioropropane <10 10
n-Propylbenzene 12 10
2-Chlorotoluene <10 10
4-Chlorotoluene <10 10
1,3.5-Trimethylbenzene 24 10
tert-Butylbenzene - <10 10
1,2.4-Trimathyibenzene 130 10 .
sec-Butylbenzene <10 10
1,3-Dichlorobenzene <10 10
1,4-Dichlorobenzene <10 10
p-Isopropyitoluens <10 10
1,2-Dichlorobenzene <10 10
n-Butylbenzene <10 10
1,2-Dibromo-3-Chloropropane <10 10
1.2,4-Trichlorobenzense <10 10
Naphthalene 30 10
Hexachlorobutadiene <10 10
1,2,3-Trichlorobenzene <10 10
Acastone <200 200
Methy! Ethyl Ketone <100 100
Dichiorodifluoromethane <10 10
Chloromethane <10 10
Vinyl Chloride <10 10
Bromomethane <10 10
Chiorosthane <10 10
Trichlorofluoromethane <10 10
2-Chlorosthylvinylether <10 10
Carbon Disulfide <10 10
Vinyl Acetate <10 10
Methyl Isobutyl Ketone <100 100
2-Hexanone <100 100
Acrolein <100 100
Acrylonitrile <100 100
Methyitertiary Butyl Ether <10 10
lodomethane <10 10
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
Influent-1 cont. 95-38007 8260 LONG , RH:06-26-95

Surrogate Recoveries
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

712
92
96

% Recovery

' Sample diluted 10x at analysis due to non-target compound sample matrix interference.
2 The high level of benzene present caused a suppression of the 1,2-Dichloroethane-d,

* Value derived from a 100x dilution.

PO
Kurt R. Slentz @QD/%Q@

Laboratory Manag@
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
Method Blank 8260 LONG RH:06-25-95
PQL Units ga/t

1,1-Dichloroethene <1.0 1.0
Methylene Chioride <1.0 1.0
trans-1,2-Dichloroethene <1.0 1.0
1,1-Dichioroethane <1.0 1.0
2,2-Dichloropropane <1.0 1.0
cis-1,2-Dichloroethene <t.0 1.0

R Bromochloromethane <1.0 1.0
Chioroform <1.0 1.0
1,1,1-Trichloroethane <1.0 1.0
Carbon Tetrachloride <1.0 1.0
1,1-Dichorapropene <1.0 1.0
Benzene <1.0 1.0
1.2-Dichloroethane <1.0 1.0
Trichloroethene <1.0 1.0
1.2-Dichioropropane <1.0 1.0
Dibromomethane <1.0 1.0
Bromodichloromethane <1.0 1.0
Trans-1,3-Dichloroproperie ™ <1.0 1.0
Toluene <1.0 1.0
cis-1,3-Dichloropropene <1.0 1.0
1.1,2-Trichloroethane <1.0 1.0
Tetrachloroethene <1.0 1.0
1,3-Dichioropropane <1.0 1.0
Dibromochioromethane <1.0 1.0
1.2-Dibromoethane <1.0 1.0
Chlorobenzene <1.0 1.0
1,1,1,2-Tetrachloroethane <1.0 1.0
Ethylbenzene <1.0 1.0
M + P Xylenes : <1.0 1.0
O-Xylene <1.0 1.0
Styrene < 1 .0 1.0
Bromoform <1.0 1.0
isopropylbenzene <1.0 1.0
Bromobenzene <1.0 1.0
1.1,2,2-Tetrachloroethane <1.0 1.0
1.2,3-Trichloropropane <1.0 1.0
n-Propylbenzene <1.0 1.0
2-Chiorotoluene <1.0 1.0
4-Chiorotoluene <1.0 1.0
1,3,5-Trimethylbenzene <t1.0 1.0
tert-Butylbenzene <1.0 1.0
1,2,4-Trimethylbenzene <1.0 1.0
sec-Butylbenzene <1.0 1.0
1.3-Dichlorobenzene <1.0 1.0
1,4-Dichlorobenzene <1.0 1.0
p-isopropyltoluene <1.0 1.0
1,2-Dichiorobenzene <1.0 1.0
n-Butylbenzene <1.0 1.0
1,2-Dibromo-3-Chloropropane <1.0 1.0
1,2.4-Trichlorobenzene <1.0 1.0
Naphthaiene <1.0 1.0
Hexachiorobutadiene <1.0 1.0
1,2,3-Trichlorobenzene <1.0 1.0
Acetone <20 20
Methy! Ethyl Ketone <10 10
Dichlorodifiuoromethane <1.0 1.0
Chloromethane <1.0 1.0
Vinyt Chloride <1.0 1.0
Bromomethane <1.0 1.0
Chloroethane <1.0 1.0
Trichlorofiuoromethane <1.0 1.0
2-Chioroethylvinylether <1.0 1.0
Carbon Disulfide <1.0 1.0
Vinyl Acetate <1.0 1.0
Methy! Isobutyl Ketone <10 10
2-Hexanone <10 10
Acrolein <10 10
Acrylonitrile <10 10
Methyltertiary Butyl Ether <1.0 1.0
lodomethane <1.0 1.0

Surrogate Recoveries

1,2-Dichloroethane-d4 100 % Recovery
Toluene-d8 100
4-Bromofiuorobenzene 100




Page 8 of 11
Site Depth Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
Method Blank 8260 LONG RH:06-26-95
PaL Units pg/L
1,1-Dichloroethene <1.0 1.0
Methylene Chioride <1.0 1.0
trans-1,2-Dichioroethene <1.0 1.0
1,1-Dichloroethane <1.0 1.0
2,2-Dichloropropane <1.0 1.0
cis-1,2-Dichloroethene <1.0 1.0
Bromochloromethane <1.0 1.0
Chioroform <1.0 1.0
1,1,1-Trichloroethane <1.0 1.0
Carbon Tetrachloride <1.0 t.0
1,1-Dichloropropene <1.0 1.0
Benzene <1.0 1.0
1,2-Dichloroethane <1.0 1.0
Trichloroethene <1.0 1.0
1,2-Dichioropropane <1.0 1.0
Dibromomethane <1.0 1.0
Bromodichloromethane <1.0 1.0
Trans-1,3-Dichloropropene - <1.0 1.0
Toluene <1.0 1.0
cis-1,3-Dichloropropene <1.0 1.0
1.1,2-Trichioroethane <1.0 1.0
Tetrachloroethene <1.0 1.0
1,3-Dichloropropane <1.0 1.0
Dibromochloromethane <1.0 1.0
1,2-Dibromoethane <1.0 1.0
Chlorobenzene <1.0 1.0
1.1,1,2-Tetrachioroethane <1.0 1.0
Ethylbenzene <1.0 1.0
M + P Xylenes <1.0 1.0
O-Xylene <1.0 1.0
Styrene <1.0 1.0
Bromoform <1.0 1.0
Isopropylbenzene <1.0 1.0
Bromobenzene <1.0 1.0
1.1,2,2-Tetrachloroethane <1.0 1.0
1,2.3-Trichloropropane <1.0 1.0
n-Propylberzene <1.0 1.0
2-Chlorotoluene <1.0 1.0
4-Chiorotoluene <1.0 1.0
1,3,5-Trimethylbenzene <1.0 1.0
tert-Butyibenzene <1.0 1.0
1.2,4-Trimethytbenzene <1.0 1.0
sec-Butylbenzene <1.0 1.0
1,3-Dichlorobenzene <1.0 1.0
1.4-Dichlorobenzene <1.0 1.0
p-Isopropyltohsene <1.0 1.0
1.2-Dichiorobenzene <1.0 1.0
n-Butylbenzene <1.0 1.0
1,2-Dibromo-3-Chloropropane <1.0 1.0
1,2,4-Trichiorobenzene <1.0 1.0
Naphthatene <1.0 1.0
Hexachlorebutadiene <1.0 1.0
1,2,3-Trichlorobenzene <1.0 1.0
Acetone <20 20
Methy! Ethyl Ketone <10 10
Dichlorodifkioromethane <1.0 1.0
Chicromethane <1.0 1.0
Vinyl Chloride <1.0 1.0
Bromomethane <1.0 1.0
Chloroethane <1.0 10
Trichlorotuoromethane <1.0 1.0
2-Chioroethyivinylether <1.0 1.0
Carbon Disulfide <1.0 1.0
Vinyf Acetate <1.0 1.0
Methy! Isobutyl Ketone <10 10
2-Hexanone <10 10
Acrolein <10 10
Acrylonitrile <10 10
Methyltertiary Butyl Ether <1.0 1.0
lodomethane <1.0 1.0
Surrogate Recoveries

1,2-Dichiorcethane-d4 103 % Recovery
Toksened8 93
4-Bromofluorobenzene 102
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
Trip Blank 8260 LONG RH:06-25-85
PaL Units ggft

1,1-Dichioroethene <1.0 1.0
Methylene Chioride <1.0 1.0
trans-1,2-Dichloroethene <1.0 1.0
1.1-Dichioroethane <10 1.0
2,2-Dichloropropane <1.0 1.0
cis-1,2-Dichloroethene <1.0 1.0
Bromochloromethane <1.0 1.0
Chloroform <1.0 1.0
1.1,1-Trichioroethane <1.0 1.0
Carbon Tetrachiaride <1.0 1.0
1.1-Dichloropropene <1.0 1.0
Benzene <1.0 1.0
1,2-Dichioroethane <1.0 1.0
Trichloroethene <1.0 1.0
1,2-Dichloropropane <1.0 1.0
Dibromomethane <1.0 1.0
Bromodichloromethane <1.0 1.0
Trans-1,3-Dichloropropens - <1.0 1.0
Toluene <1.0 1.0
cis-1,3-Dichloropropene <1.0 1.0
1,1,2-Trichloroethane <1.0 1.0
Tetrachloroethene <1.0 1.0
1,3-Dichloropropane <1.0 1.0
Dibromaochioromethane <1.0 1.0
1,2-Dibromoethane <1.0 1.0
Chiorobenzene <1.0 1.0
1.1,1,2-Tetrachloroethane <1.0 1.0
Ethylbenzene <1.0 1.0
M +P Xylenes <1.0 1.0

~ O-Xylene <1.0 1.0
Styrene <1.0 1.0
Bromoform <1.0 1.0
isopropylbenzene <1.0 1.0
Bromobenzene <1.0 1.0
1,1,2,2-Tetrachloroethane <1.0 1.0
1,2,3-Trichloropropane <1.0 , 1.0
n-Propylbenzene <1.0 1.0
2-Chiorotoluene <1.0 1.0
4-Chioroteluene <1.0 1.0
1,3,5-Trimethylbenzene <1.0 1.0
tert-Butylbenzene <1.0 1.0
1,2.4-Trimethylbenzene <1.0 1.0
sec-Butylbenzene <1.0 1.0
1,3-Dichlorobenzene <1.0 1.0
1,4-Dichlorobenzene <1.0 1.0
p-lsopropyltoiuene <1.0 1.0
1,2-Dichlorabenzene <1.0 1.0
n-Butylbenzene <1.0 1.0
1,2-Dibromo-3-Chiorapropane <1.0 1.0
1,2.4-Trichloroberzene <1.0 1.0
Naphthalene <1.0 1.0
Hexachlorobutadiene <1.0 1.0
1,2.3-Trichloroberzene <1.0 1.0
Acetone 98 20
Methyl Ethyl Ketone <10 10
Dichlorodifluoromethane <1.0 1.0
Chioromethane <1.0 1.0
Vinyl Chloride <1.0 1.0
Bromomethane <1.0 1.0
Chioroethane <1.0 1.0
Trichiorofluoromethane <1.0 1.0
2-Chioroethylvinylether <1.0 1.0
Carbon Disulfide <1.0 1.0
Vinyt Acetate <1.0 1.0
Methy! Isobutyl Ketone <10 10
2-Hexanone <10 10
Acrotein <10 10
Acrylonitrile <10 10
Methyltertiary Buty! Ether <1.0 1.0
lodomethane <1.0 1.0

Surrogate Recoveries

1,2-Dichioroethane~d4 95 % Recovery
Toluene-d8 100
4-Bromofluorobenzene 102




‘
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
Laboratory Reagent Report EPA Method 8270 B 06-28-95

Acenaphthene <10 7.
Acenaphthylene <10
Anthracene <10
Azobenzene <10
Benzidine <20
Benzo{alAnthracene <10
Benzo(b)fluoranthene <10
Benzo(k}fluoranthene <10
Benzo(g.h,ijperylens <10
Benzo{alpyrene <10
4-Bromophenyl-phenylether <10
Butylbenzylphthalate <10
4-Chloro-3-Methylphenol! <10
bis(-2-ChloroethoxylMsathane <10
bis(-2-Chloroethyf)Ethar <10
brs{2-Chloroisopropyl)ether <10
2-Chloronaphthalene <10
2-Chlorophano! <10
4-Chiorophenol <10
4-Chlorophenyi-phenylether <10
Chrysene <10
Dibenzo{a, hjanthracene <10
1,2-Dichiorobenzens <10
1,3-Dichlorobenzene <10
1,4-Dichlorobenzena <10
3,3-Dichlorobenzidine <20
2.4-Dichioropheno! <10
Diethylphthatate 2.8J
Dimethyl Phthalate <10
2,4-Dimethyiphenol <10
Di-n-Butyliphthalate <10
4,6-Dinitro- 2-methyipheno! <50
2.4-Dinitrophenol <50
2,4-Dinitrotoluene <10
2.6-Dinitroteluens <10
Di-n-octy!l Phthalate <10
bis{2-ethylhexyl)Phthalate 1.7J
Fluoranthene <10
Fluorene <10
Hexachlorobenzene <10
Hexachlorobutadiene <10
Hexachlorocyclopentadiene <io
Hexachloroathane <10
Indeno(t,2,3-c,dipyrens <10
Isophorone <10
1-Methyinaphthalene <10
2-Methyinaphthalsne <10
2-Methylphenol <10
4-Methylphenol/3-Methylphenol <10
Naphthalene <10
Nitrobenzene <10
2-Nitrophenol <10
4-Nitrophenol <50
N-Nitrosodimethylamine <10
N-nitroso-Di-n-propyiamine <10
N-nitrosodiphenylamine <10
Pentachlorophenol <50
Phenanthrene <10
Phenol <10
Pyrene <10
Pyridine <20
1,2.4-Trichlorobenzene <10
2.4,5-Trichlorophenol <10
2,4,6-Trichlorophenol <10

Surrogate Recovery Qc Limits
2-fluorophanol 45 % Recovery 21-100
Phenol-d5 41 10-94
Nitrobenzene-dS 60 35-114
2-Fluorobiphenyl 57 43-116
2.4,6-Tribromophenol 61 10-123
Terphenyi-d14 74 33141
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
Blank Spike EPA Method 8270 QC Limits 8 06-28-95

Acenaphthene 40°* % Recovery 46-118
4-Chioro-3-Methyiphenol 52 23-97
2-Chlorophanol 42 27-123
1,4-Dichlorobenzene 30* 36-97
2.4-Dinitrotoluens 48 24-96
4-Nitrophanol 59 10-80
N-nitroso-Di-n-propylamine 41 41-1186
Pentachloropheno! 45 9-103
Phenol 40 12-110
Pyrene . 45 26-127
1,2,4-Trichlorobenzene 31 39-98

Surrogate Recovery QcC Limits
2-fluorophenol 39 % Recovery 21-100 -
Phenol-dS 39 10-94
Nitrobenzene-d5 53 35-114
2-Fluorobipheny! 52 43-118
2.4,6-Tribrormophenol 66 10-123
Terphenyl-d14 74 33-141

* Value outside QC limits.

® Analysis performed at Energy Laboratones, Billings, Montana.
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Site Depth

Lab No. Methodology Analysis Results Units Analyzed

Water Analysis

Influent-2

95-38061 8260 LONG

RH:06-30-85

walt

& 1
1,1-Dichlorosthene <10 10
Mathylene Chloride <10 10
trans-1,2-Dichloroethene <10 10
1,1-Dichloroethane <10 10
2.2-Dichloropropane <10 10
cis-1,2-Dichlorosthene 790 ? 10
Bromochloromethane <10 10
Chloroform <10 10
1.1,1-Trichloroethane <10 10
Carbon Tetrachloride <10 10
1,1-Dichloropropene <10 10
Benzene 270 ? 10
1.2-Dichloroethane <10 10
Trichloroethens 138 10
1.2-Dichioropropane <10 10
Dibromomethane <10 10
Bromodichloromethane <10 10°
Trans-1,3-Dichloropropens <10 10
Tolusne 83 10
cis-1,3-Dichioropropense <10 10
1,1,2-Trichloroethane <10 10
Tetrachlorosthens <10 10
1.3-Dichioropropana <10 10
Dibromochloromethane <10 10
1,2-Dibromoethane <10 10
Chlorobenzene <10 10
1,1,1,2-Tetrachloroethane <10 10
Ethylbenzene 110 10
M+ P Xylenes 260 10
O-Xylene 18 10
Styrene <10 10
Bromoform <10 10
. Isopropylbenzene 15 10
Bromobenzene <10 10
1.1 ,Z,Z'Te(rachloroethane <10 10
1,2,3-Trichloropropane <10 10
n-Propyibenzene 17 10
2-Chlorotoluene <10 10
4-Chiorotoiuens <10 10
1,3,5-Trimethyibenzene n 10
tert-Butylbenzene <10 10
1.2,4-Trimethylbenzene 160 10
sec-Butyibenzene <10 10
1,3-Dichlorobanzene <10 10
1,4-Dichlorobenzene <10 10
p-isopropyitoluens <10 ¢ 10
1,2-Dichlorobenzene <10 10
n-Butylbenzense <10 10
1,2-Dibromo-3-Chloropropane <10 10
1,2.4-Trichlorobenzens <10 10
Naphthalens 39 10
Hexachlorobutadiene <10 10
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Site Lab No. Methodology Analysis Results Units Analyzed
Influent-2 cont. 95-38061 8260 LONG RH:06-30-95

PaL

1,2,3-Trichiorobenzens <10 10 pgil

Acetone 240 200

Mathyl Ethyl Ketone <100* 100

Dichlorodifluorornathane <10 10

Chloromethane <10 10

Viny! Chloride <10 10

Bromomethane <10 10

Chlorosthane <10 10

Trichiorofluoromethanes <10 10

2-Chlorosthytvinylather <10 10

Carbon Disulfide <10 10

Vinyl Acetate <10 10

Methyl Isobutyl Ketone <100 100

2-Hexanone .- <100 100

Acrolein <100 100

Acrylonitrile <100 100

Moathyitertiary Butyl Ether <10 10

lodomethane <10 10

Surrogate Recoveries

1
2
3

4

1,2-Dichloroethane-d4
Toluene-d8
4.Bromofluorobenzens

637 % Recovery
95
98

Sample diluted 10X at analysis due to the high level of target compounds present.
The high level of benzene present caused a suppression of the 1,2-dichloroethene-d4
Value derived from a 100X dilution.
Present but less than the PQL.
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Site Lab No. Methodology Analysis Units Analyzed
influent-3 95-38062 8260 LONG paL RH:07-05.95
: 1.1-Dichloroethene <10 10 pah.
Methylene Chioride <10 10
trans-1,2-Dichloroethene <10 10
1,1-Dichloroethane <10 10
2,2-Dichiorapropane <10 10
cis-1,2-Dichloroethene 1000 ° 10
Bromochloromethane <10 10
Chioroform <10 10
1,1,1-Trichloroethane <10 10
Carbon Tetrachioride <10 10
1,1-Dichioropropene <10 10
Benzene 360 10
1,2-Dichloroethane <i0 10
Trichloroethene 26 10
1,2-Dichloropropane <10 10
Dibromomethane <10 10
Bromodichloromethane <10 10
Trans-1,3-Dichloropropene <10 10
Toluene 95 10
cis-1,3-Dichioropropene <10 10
1.1,2-Trichioroethane <10 10
Tetrachioroethene <10 10
1,3-Dichloropropane . <10 10
Dibromochloromethane <10 10
1,2-Dibromoethane <10 i0
Chlorobenzene <10 10
1,1,1,2-Tetrachloroethane <10 10
Ethylbenzene 130 10
M + P Xylenes 320° 10
O-Xyiene 42 10
Styrene <10 10
Bromoform <10 10
{sopropylbenzene 21 10
Bromobenzene <10 10
1.1,2.2-Tetrachloroethane <10 10
1,2,3-Trichloropropane <10 10
n-Propylbenzene 28 10
2-Chiorotoluene <10 10
4-Chiorotoluene <10 10
1.3,5-Trimethylbernzene 86 10
tert-Butylbenzene <10 10
1,2,4-Trimethylbenzene 180 ° 10
sec-Butyibenzene <10 * 10
1,3-Dichiorobenzene <10 10
1,4-Dichlorobenzene <10 10
p-Isopropyltoluene 18 10
1,2-Dichiorobenzene <10 10
n-Butylbenzene 16 10
1,2-Dibromo-3-Chioropropane <10 10
1,2,4-Trichlorobenzene <10 10
Naphthalene 62 10
Hexachlorobutadiene <10 10
1,2,3-Trichlorobenzene <10 10
Acetone 330 200
Methyl Ethyt Ketone 120 100
Dichlarodifioromethane <10 10
Chioromethane <10 10
Vinyt Chloride <10 10
Bromomethane <10 10
Chloroethane <10 10
Trichlorofiucromethane <10 10
2-Chioroethylvinylether <10 10
Carbon Disulfide <10 10
Vinyl Acetate <10 10
Methyt Isobutyl Ketone <100 100
2-Hexanone <100 100
Acrolein <100 100
Acrylonitrile <100 100
Methyttertiary Butyl Ether <10 10
lodomethane <10 10
Surrogate Recoveries

1,2-Dichloroethane-d4 69 ? % Recovery
Toluene-d8 108

4-Bromofluorobenzene -89

1
2
3

* Present but less than the PQL.

Sample diluted 10X at analysis due to the high level of target compounds present.
The high level of benzene present caused a suppression of the 1,2-dichloroethane-d4.
Value derived from a 100X dilution.
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
Influent-4 95-38063 8260 LONG PaL RH:07-05-95
1.1-Dichloroethene <10 10 Mgt
Methylene Chioride <10 10
trans-1,2-Dichioroethene <10 10
1,1-Dichloroethane <10 10
2,2-Dichloropropane <10 10
cis-1,2-Dichloroethene 910 10
Bromochioromethane <10 10
Chloroform <10 10
1,1, 1-Trichloroethane <10 10
Carbon Tetrachloride <10 10
1,1-Dichioropropene <10 10
Benzene 330 10
1,2-Dichloroethane <10 10
Trichloroethene 31 10
1,2-Dichioropropane <10 10
Dibromomethane <10 10
Bromodichloromethane <10 10
Trans-1,3-Dichioropropene <10 10
Toluene 130 10
cis-1,3-Dichloropropene <10 10
1.1,2-Trichloroethane <10 10
Tetrachloroethene <10 10
1,3-Dichloropropane <10 10
Dibromochioromethane <10 10
1,2-Dibromoethane <10 10
Chiorobenzene <10 10
1,1,1,2-Tetrachloroethane <10 10
Ethylbenzene 150 10
M + P Xylenes 390 10
O-Xylene s0 10
Styrene <10 10
Bromoform <10 10
Isopropylbenzene 23 10
Bromobenzene <10 10
1,1,2,2-Tetrachloroethane <10 10
1,2,3-Trichloropropane <10 10
n-Propyibenzene 3N 10
2-Chiorotoluene <10 10
4-Chlorotoluene <10 10
1,3,5-Trimethylbenzene 84 10
tert-Butylbenzene <10 10
1,2,4-Trimethylbernzensa 220 10
sec-Butylbenzene <10 10
1,3-Dichlorobenzene <10 10
1.4-Dichlorobenzene <10 10
p-Isopropyltoluene 17 10
1.2-Dichlorobenzens <10 10
n-Butylbenzene 15 10
1,2-Dibromo-3-Chloropropane <10 10
1,2,4-Trichlorobenzene <10 10
Naphthalene 52 10
Hexachiorobutadiene <10 10
1.2,3-Trichlorobenzene <10 10
Acetone 400 200
Methy! Ethyl Ketone 130 100
Dichlorodifluoromethane <10 10
Chicromethane <10 10
Viny! Chioride <10 10
Bromomethane <10 10
Chloroethane <10 10
Trichlorafluoromethane <10 10
2-Chioroethylvinylether <10 10
Carbon Disutfide <10 10
Vinyl Acetate <10 10
Methyl isobuty! Ketone <100 100
2-Hexanone <100 100
Acrolein <100 100
Acrylonitrile <100 100
Methyltertiary Butyl Ether <10 10
lodomethane <10 10
Surrogate Recoveries

1,2-Dichloroethane-d4 62 % Recovery
Toluene-d8 102
4-Bromofluoroberzene 110

2

® Value derived from a 100X dilution.
‘ Present but less than the PQL.

Sample diluted 10X at analysis due to the high level of target compounds present.
The high level of benzene present caused a suppression of the 1,2-dichloroethane-d4.
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Site Depth  Lab No. Methodology Analysis Results Units Analyzed
Influent-5 95-38064 8260 LONG POL RH:07-05-95
1.,1-Dichloroethene <10 10 HghL
Methyiene Chioride <10 10
trans-1,2-Dichloroethene <10 10
1,1-Dichloroethane <10 10
2,2-Dichloropropane <10 10
cis-1,2-Dichioroethene 790 10
Bromochloromethane <10 10
Chioroform <10 10
1,1,1-Trichloroethane <10 10
Carbon Tetrachloride <10 10
1,1-Dichioropropene <10 10
Benzene 270 10
1,2-Dichloroethane <10 10
Trichloroethene 29 10
1,2-Dichloropropane <10 10
Dibromomethane <10 10
Bromodichloromethane <10 10
Trans-1,3-Dichloropropene <10 10
Toluene 130 10
cis-1,3-Dichloropropene <10 10
1,1,2-Trichloroethane <10 10
Tetrachloroethene <10 10
1,.3-Dichioropropane <10 10
Dibromochloromethane <10 10
1,2-Dibromoethane <10 10
Chlorobenzene <10 10
1,1,1,2-Tetrachloroethane <10 10
Ethylbenzene 130 10
M + P Xylenes 380 10
O-Xylene 40 10
Styrene <10 10
Bromoform <10 10
[sopropyibenzene 14 10
Bromobenzene <10 10
1,1,2,2-Tetrachloroethane <10 10
1,2,3-Trichloropropane <10 10
n-Propylbenzene <10 10
2-Chiorotoluene <10 10
4-Chiorotoluene <10 10
1,3.5-Trimethylbenzene 48 10
tert-Butylbenzene <10 10
1,2,4-Trimethylbenzane 30 10
sec-Butytbenzene <10 10
1,3-Dichlorobenzene <10 10
1,4-Dichlorobenzene <10 10
p-Isopropyltoluene 14 10
1,2-Dichlorobenzene <10 10
n-Butylbenzene 10 10
1,2-Dibromo-3-Chioropropane <10 10
1,2,4-Trichlorobenzene <10 10
Naphthalene 64 10
Hexachlorobutadiene <10 10
1,2,3-Trichiorobenzene <10 10
Acetone 380 200
Methyl Ethyt Ketone 130 100
Dichlorodifhuoromethane <10 10
Chioromethane <10 10
Vinyi Chioride <10 10
Bromomethane <10 10
Chloroethane <10 10
Trichlorofluoromethane <10 10
2-Chloroethyivinylether <10 10
Carbon Disulfide <10 10
Viayl Acetate <10 10
Methyl lsobutyl Ketone <100 100
2-Hexanone <100 100
Acrolein <100 100
Acrylonitrile <100 100
Methyltertiary Butyl Ether <10 10
lodomethane <10 10
Surrogate Recoveries

1,2-Dichioroethane-d4 72 % Recovery
Toluene-d8 105
4-Bromofluorobenzene 101

1

Sample diluted 10X at analysis due to the high level of target compounds present.

2 The high level of benzene present caused a suppression of the 1,2-dichloroethane-d4.
* Value derived from a 100X dilution.
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Site Lab No. Methodology Analysis Results Units Analyzed
Influent-6 95-38065 8260 LONG pPaL ! RH:07-05.95
1,1-Dichloroethene <10 10 pght
Methylene Chloride <10 10
trans-1,2-Dichloroethene <10 10
1,1-Dichloroethane <10 10
2,2-Dichloropropane <10 10
cis-1,2-Dichloroethene 810 10
Bromochloromethane <10 10
Chicroform <10 10
1,1,1-Trichloroethane <10 10
Carbon Tetrachloride <10 10
1,1-Oichloropropene <10 10
Benzene 260 10
1,2-Dichloroethane <10 10
Trichloroethene 28 10
1,2-Dichloropropane <10 10
Dibromomethane <10 10
Bromodichloromethane <10 10
Trans-1,3-Dichloropropene <10 10
Toluene 140 10
cis-1,3-Dichloropropene <10 10
1,1,2-Trichloroethane <10 10
Tetrachioroethene <10 10
1,3-Dichloropropane o <10 10
Dibromochloromethane <10 10
1,2-Dibromoethane <10 10
Chiorobenzene <10 10
1.1,1,2-Tetrachioroethane <10 10
Ethylbenzene 130 10
M + P Xylenes 400 10
O-Xylene 44 10
Styrene <10 10
Bromoform <10 10
Isopropylbernzene 18 10
Bromobenzene <10 10
1.1,2,2-Tetrachioroethane <10 10
1,2,3-Trichloropropane <10 10
nPropylbenzene 17 10
2-Chlorotoluene <10 10
4-Chlorotoluene <10 10
1.3,5-Trimethylbenzene 42 10
tert-Butytbernzene <10 10
1.2,4-Trimethylbenzene 15 10
sec-Butylbenzene <10 10,
1,3-Dichlarobenzene <10 10
1,4-Dichlorobenzene <10 10
p-Isopropyttoluene 11 10
1,2-Dichlorobenzene <10 10
n-Butytbenzene <10 10
1,2-Dibromo-3-Chloropropane <10 10
1.2,4-Trichloroberzene <10 10
Naphthalene 57 10
Hexachlorobutadiene <10 10
1.2.3-Trichioroberzene <10 10
Acetone 490 200
Methyt Ethy! Ketone 160 100
Dichiorodithuoromethane <10 10
Chioromethane <10 10
Vinyl Chloride <10 10
Bromomethane <10 10
Chioroethane <10 10
Trichlorofkuoromethane <10 10
2-Chioroethytvinylether <10 10
Carbon Disulfide <10 10
Vinyl Acetate <10 10
Methyl tsobutyl Ketone <100 100
2-Hexanone <100 100
Acrolein <100 100
Acrylonitrile <100 100
Methyhertiary Buty! Ether <10 10
lodomethane <10 10
Surrogate Recoveries
1,2-Dichioroethane-d4 72 % Recovery
Toluene-d8 98
4-Bromofiuorobenzene 106

' Sample diluted 10X at analysis due to the high level of target compounds present.

4 Present but less than the PQL.

The high level of benzene present caused a suppression of the 1,2-dichloroethane-d4.
Value derived from a 100X dilution.
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Site Depth Lab No. Methodology Analysis Units Analyzed
Influent-6D 95-38066 8260 LONG PaL RH:07-07-95

1,1-Dichloroethene <10 10 pgiL
Methylene Chioride <10 10
trans-1,2-Dichioroethene <10 10
1.1-Dichloroethane <10 10
2,2-Dichloropropane <10 10
cis-1,2-Dichloroethens 760 * 10
Bromochloromethane <10 10
Chioroform <10 10
1,1,1-Trichioroethane <10 10
Carbon Tetrachloride <10 10
1,1-Dichloropropene <10 10
8enzene 260 10
1,2-Dichloroethane <10 10
Trichloroethene 27 10
1,2-Dichioropropane <10 10
Dibromomethane <10 10
Bromodichloromethane <10 10
Trans-1,3-Dichloropropene <10 10
Toluene 130 10
cis-1,3-Dichioropropene <10 10
1,1,2-Trichioroethane <10 10
Tetrachloroethene <10 10
1.3-Dichioropropane L.t <10 10
Dibromochioromethane <10 10
1,2-Dibromoethane <10 10
Chiorobenzene <10 10
1,1,1,2-Tetrachioroethane <10 10
Ethylbenzene 120 10
M + P Xylenes 350 10
O-Xylene 42 10
Styrene <10 10
Bromoform <10 10
Isapropylbenzene 16 10
Bromobenzene <10 10
1.1,2,2-Tetrachioroethane <10 10
1,2.3-Trichloropropane <i0 10
n-Propylbenzene 16 10
2-Chlorotoiuene <10 10
4-Chlorotoluene <10 10
1,3,5-Trimethylbenzene 41 10
tert-Butytbenzene <10 10
1,2,4 Trimethylbenzene 200 10
sec-Butylbenzene <10 10
1,3-Dichlorobenzene <10 10
1,4-Dichiorobenzene <10 10
p-isopropylitoiuene 1 10
1.2-Dichlorobenzene <10 10
n-Butylbenzene <10 * 10
1.2-Dibromo-3-Chloropropane <10 10
1.2,4-Trichlorobenzene <10 10
Naphthalene 585 10
Hexachlorobutadiene <10 10
1.2,3-Trichiorobenzene <10 10
Acetone 450 200
Methyl Ethyl Ketone 150 100
Dichloradifiuoromethane <10 10
Chioromethane <10 10
Vinyl Chloride <10 10
Bromomethane <10 10
Chloroethane <10 10

v Trichlorefluoromethane <10 10
2-Chioroethylvinylether <10 10
Carbon Disulfide <10 10
Vinyl Acetate <10 10
Methyt lsobutyl Ketone <100 100
2-Hexanone <100 100
Acrolein <100 100
Acrylonitrile <100 100
Methyttertiary Buty! Ether <10 10
lodomethane <10 10

Surrogate Recoveries

1,2-Dichloroethane-d4 737 % Recovery
Toluene-d8 108
4-Bromofivorobenzene 104

4

Sample diluted 10X at analysis due to the high level of target compounds present.
The high level of benzene present caused a suppression of the 1,2-dichloroethane-d4.

Value derived from a 100X dilution.
Present but less than the PQL.
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Site Depth Lab No. Methodology Analysis Resuits Units Analyzed
influent-7 95-38067 8260 LONG PaL RH:07-06-95

1,1-Dichioroethene <10 10 ugit

. Methylene Chioride <10 10
trans-1,2-Dichloroethene <10 10
1,1-Dichloroethane <10 10
2,2-Dichloropropane <10 10
cis-1,2-Dichloroethene 810 10
Bromochloromethane <10 10
Chioroform <10 10
1,1, 1-Trichloroethane <10 10
Carbon Tetrachlonde <10 10
1,1-Dichloropropene <10 10
Benzene 280 10
1,2-Dichloroethane <10 10
Trichioroethene 32 10
1,2-Dichloropropane <10 10
Dibromamethane <10 10
Bromodichloromethane <10 10
Trans-1,3-Dichoropropene <10 10
Toluene 180 10
c1s-1,3-Dichloropropene <10 10
1,1,2-Trichloroethane <10 10
Tetrachioroethene <10 10
1,3-Dichloropropane <10 10
Dibromochioromethane <10 10
1,2-Dibromaethane <10 10
Chlorobenzene <10 10
1,1,1,2-Tetrachloroethane <10 10
£thylbenzene 130 10
M + P Xylenes 440 10
O-Xylene 82 10
Styrene <10 10
Bromoform <10 | 10
Isopropylbenzene 15 10
Bromobenzene <10 10
1.1,2,2-Tetrachloroethane <10 10
1,2.3-Trichioropropane <10 10
n-Propylbenzene 21 10
2-Chlorotoluene <10 10
4-Chlorotohuene <10 10
1,3.5-Trimethylbenzene 54 10
tert-Butylbenzene <10 10
1,2.4-Trimethylbenzene 240 10
sec-Butylbenzene <10 10
1,3-Dichiorobenzene <10 10
1,4-Dichlorobenzene <10 10
p-isopropyltoluene 14 10
1,2-Dichiorobenzene <10 10
n-Butylbenzene 12 10
1,2-Dibromo-3-Chioropropane <10 10
1,2.4-Trichlorobenzene <10 10
Naphthalene 86 10
Hexachlorobutadiene <10 10
1,2,3-Trichlorobenzene <10 10
Acetone 740 200
Methyl Ethyl Ketone 230 100
Dichlorodiflueromethane <10 10
Chioromethane <10 10
Vinyl Chloride <10 10
Bromomethane <10 10
Chloroethane <10 10
Trichlorofluoromethane <10 . 10
2-Chiloroethylvinylether <10 10
Carbon Disuifide <10 10
Viny! Acetate <10 10
Methyl! tsabuty! Ketone <100 100
2-Hexanone <100 100
Acroten <100 100
Acrylonitrile <100 100
Methyltertiary Buty! Ether <10 10
iodomethane <10 10

Surrogate Recoveries

1,2-Dichloroethane-d4 68 % Recovery
Toluene-d8 93
4-Bromofiuorobenzene 94

Kurt R. Slentz MM\

Laboratory Mana er

' Sample diksted 10X at analysis due to the high fevel of target compounds present.
? The hagh level of benzene present caused a suppression of the 1,2-dichloroethane-d4.

? Value derived from a 100X dilution.
* Present but less than the PQL.



Vinyl Chioride
Bromomethane
Chloroethane
Trichlorofluoromethane
2-Chioroethylvinylether
Carbon Disulfide
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
Trip Blank 8260 LONG PaL RH:06-30-95
1,1-Dichioroethene <1.0 1.0 Hg/l
Methylene Chloride <1.0 1.0
trans-1,2-Dichloroethene <10 1.0
1,1-Dichioroethane <1.0 1.0
2,2-Dichloropropane <1.0 1.0
cis-1,2-Dichioroethene <1.0 1.0
Bromochloromethane <1.0 1.0
Chloroform <1.0 1.0
1,1,1-Trichloroethane <1.0 1.0
Carbon Tetrachloride <1.0 1.0
1,1-Dichloropropene <1.0 1.0
Benzene <1.0 1.0
1,2-Dichioroethane <1.0 1.0
Trichlotoethene <1.0 1.0
1,2-Dichioropropane <1.0 1.0
Dibromomethane <1.0 1.0
Bromodichloromethane <1.0 1.0
Trans-1,3-Dichioropropen <1.0 1.0
Toluene B <1.0 1.0
cis-1,3-Dichloropropene <1.0 1.0
1,1,2-Trichioroethane <1.0 1.0
Tetrachioroethene <1.0 1.0
1.3-Dichioropropane <1.0 1.0
Dibromochioromethane <1.0 1.0
1,2-Dibromoethane <1.0 1.0
Chlorobenzene <1.0 1.0
1,1,1,2-Tetrachioroethane <1.0 1.0
Ethylbenzene <1.0 1.0
M+ P Xylenes <1.0 1.0
O-Xylene <1.0 1.0
Styrene <1.0 1.0
Bromoform <1.0 1.0
Isopropylbenzene <1.0 1.0
Bromobenzene <1.0 1.0
1,1,2,2-Tetrachioroethane <1.0 1.0
1,2,3-Trichloropropane <1.0 1.0
n-Propylbenzene <1.0 1.0
2-Chlorotoluene <1.0 1.0
4-Chlorotoluene <1.0 1.0
1,3,5-Trimethylbenzene <1.0 1.0
tert-Butylbenzene <1.0 1.0
1,2,4-Trimethyibenzene <1.0 1.0
sec-Butylbenzene <1.0 1.0
1,3-Dichlorobenzene <1.0 1.0
1.4-Dichlorobenzene <1.0 1.0
p-isopropyltoluene <1.0 1.0
1,2-Dichiorobenzene <1.0 1.0
n-Butylbenzene <1.0 1.0
1,2-Dibromo-3-Chioropropane <1.0 1.0
1.2,4-Trichlorobenzene <1.0 1.0
Naphthalene <1.0 1.0
Hexachlorobutadiene <1.0 1.0
1.2.3-Trichlorobenzene <1.0 1.0
Acetone 53 20
Methyl Ethyl Ketone <10 10
Dichlorodifluoromethane <1.0 .0
Chloromethane <1 .0
.0
.0
.0
.0
.0
.0
.0

Surrogate Recoveries

Vinyl Acetate

Methyt Isobutyf Ketone
2-Hexanone

Acrolein

Acrylonitrile
Methyltertiary Butyl Ether
lodomethane

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

- h ad ma e

% Recovery
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
Method Biank 8260 LONG PaL RH:06-30-95

1,1-Dichloroethene <1.0 rg/L
Methylene Chloride <1.0

trans-1,2-Dichloroethene <1.0

1,1-Dichloroethane <1

2,2-Dichloropropane <1

cis-1,2-Dichloroethene <1

Bromochloromethane <1

Chloroform <1

1,1,1-Trichloroethane <1

Carbon Tetrachloride <1

1,1-Dichicroprapene <1

Benzene <1

1,2-Dichloroethane <1

Trichloroethene <1

1,2-Dichioropropane <1

Dibromomethane <1

Bromodichloromethane <1

Trans-1,3-Dichloropropene <1

Toluene - <1

cis-1,3-Dichloropropene <1

1,1,2-Trichloroethane <1

Tetrachloroethene <1

1,3-Dichloropropane <1

Dibromochloromethane <1

1,2-Dibromoethane <1

Chlorobenzene <1

Surrogate Recoveries

1,1,1,2-Tetrachloroethane
Ethylbenzene

M+P Xylenes

O-Xylene

Styrene

Bromoform
Isopropylbenzene
Bromobenzene
1.1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3.5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
p-isopropyltoluene
1.2-Dichlorobenzene
n-Butylbenzene

1,2-Dibromo-3-Chioropropane

1.2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
1.2,3-Trichlorobenzene
Acetone

Methy! Ethyl Ketone
Dichlorodifluoromethane
Chloromethane

Viny! Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
2-Chloroethyivinylether
Carbon Disulfide

Vinyt Acetate

Methyl Isobuty! Ketone
2-Hexanone

Acrolein

Acrylonitrile
Methyttertiary Butyl Ether
lodomethane

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

<10
<10
<10
<1.0
<1.0

100
106
98

po ST S o o e ek e b b b s b o e ek sk o4 S b b ek b b b kot e ek e b b o b e e e e

DODODODDDODOODDODOOODODOODODOOOODDO0O0D0D0O0OODODODODOODODOOODDODODOOD0OODOOOODODO

% Recovery



Page 11 of 13

Site Depth Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
Method Blank 8260 LONG Pat RH:07-05-95
1, 1-Dichloroethene <1.0 1.0 palt
Methylene Chloride <1.0 1.0
trans-1,2-Dichloroethene <1.0 1.0
1, 1-Dichloroethane <1.0 1.0
2,2-Dichloropropane <1.0 1.0
cis-1,2-Dichloroethene <1.0 1.0
Bromochloromethane <1.0 1.0
Chioroform <1.0 1.0
1,.1,1-Trichloroethane <1.0 1.0
Carbon Tetrachioride <1.0 1.0
1,1-Dichloropropene <1.0 1.0
Benzene <1.0 1.0
1,2-Dichloroethane <1.0 1.0
Trichloroethene <1.0 1.0
1,2-Dichloropropane <1.0 1.0
Dibromomethane <1.0 1.0
Bromodichloromethane <1.0 1.0
Trans-1,3-Dichloropropene <1.0 1.0
Toluene o <1.0 1.0
cis-1,3-Dichloropropene <1.0 1.0
1,1,2-Trichloroethane <1.0 1.0
Tetrachloroethene <1.0 1.0
1.3-Dichloropropane <1.0 1.0
Dibromochloromethane <1.0 1.0
1,2-Dibromoethane <1.0 1.0
Chiorobenzene <1.0 1.0
1.1,1,2-Tetrachloroethane <1.0 1.0
Ethylbenzene <1.0 1.0
M +P Xylenes <1.0 1.0
O-Xylene <1.0 1.0
Styrene <1.0 1.0
Bromoform <1.0 1.0
isopropylbenzene <1.0 1.0
Bromobenzene <1.0 1.0
1,1,2,2-Tetrachioroethane <1.0 1.0
1,2,3-Trichloropropane <1.0 1.0
n-Propylbenzene <1.0 1.0
2-Chiorotoluene <1.0 1.0
4-Chlorotoluene <1.0 1.0
1,3,5-Trimethylbenzene <1.0 1.0
tert-Butylbenzene <1.0 1.0
1,2,4-Trimethylbenzene <1.0 1.0
sec-Butylbenzene <1.0 1.0
1,3-Dichlorobenzene <1.0 1.0
1,4-Dichlorobenzene <1.0 1.0
p-lsopropyitoluene <1.0 1.0
1,2-Dichiorobenzene <1.0 1.0
n-Butylbenzene <1.0 1.0
1,2-Dibromo-3-Chloropropane <1.0 1.0
1.2,4-Trichlorobenzene <1.0 1.0
Naphthalene <1.0 1.0
Hexachiorobutadiene <1.0 1.0
1,2,3-Trichlorobenzene <1.0 1.0
Acetone <20 20
Methy! Ethyl Ketone <10 10
Dichlorodifluoromethane <1.0 1.0
Chloromethane <1.0 1.0
Vinyl Chioride <1.0 1.0
Bromomethane <1.0 1.0
Chloroethane <1.0 1.0
Trichlorofluoromethane <1.0 1.0
2-Chloroethytvinylether <1.0 1.0
Carbon Disulfide <1.0 1.0
Vinyl Acetate <1.0 1.0
Methyt Isobutyl Ketone <10 10
2-Hexanone <10 10
Acrolein <10 10
Acrylonitrile <10 10
Methyitertiary Buty! Ether <1.0 1.0
lodomethane <1.0 1.0
Surrogate Recoveries

1,2-Dichloroethane-d4 89 % Recovery
Toluene-d8 98
4-Bromofluorobenzene 100
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
Method Blank 8260 LONG pPaL RH:07-06.95
1,1-Dichloroethene <1.0 1.0 po/l
Methylene Chioride <1.0 1.0
trans-1,2-Dichloroethene <1.0 1.0
1,1-Dichloroethane <1.0 1.0
2,2-Dichloropropane <1.0 1.0
cis-1,2-Dichloroethene <1.0 1.0
Bromochioromethane <1.0 1.0
Chloroform <1.0 1.0
1,1,1-Trichloroethane <1.0 1.0,
Carbon Tetrachloride <1.0 1.0
1,1-Dichioropropene <1.0 1.0
Benzene <1.0 1.0
1,2-Dichloroethane <1.0 1.0
Trichloroethene <1.0 1.0
1,2-Dichloropropane <1.0 1.0
Dibromomethane <1.0 1.0
Bromodichloromethane <1.0 1.0
Trans-1,3-Dichloropropene <1.0 1.0
Toluene o <1.0 1.0
cis-1,3-Dichloropropene <1.0 1.0
1,1,2-Trichlorcethane <1.0 1.0
Tetrachloroethene <1.0 1.0
1,3-Dichloropropane <1.0 1.0
Dibromochloromethane <1.0 1.0
1,2-Dibromoethane <1.0 1.0
Chlorobenzene <1.0 1.0
1,1,1,2-Tetrachloroethane <1.0 1.0
Ethylbenzene <1.0 1.0
M +P Xylenes <1.0 1.0
O-Xylene <1.0 1.0
Styrene <1.0 1.0
Bromoform <1.0 1.0
{sopropylbenzene <1.0 1.0
Bromobenzene <1.0 1.0
1,1,2,2-Tetrachloroethane <1.0 1.0
1.2,3-Trichloropropane <1.0 1.0
n-Propylbenzene <1.0 1.0
2-Chlorotoluene <1.0 1.0
4-Chlorotoluene <1.0 1.0
1.3,5-Trimethylbenzene <1.0 1.0
tert-Butylbenzene <1.0 1.0
1,2.4-Trimethylbenzene <1.0 1.0
sec-Butylbenzene <1.0 1.0
1,3-Dichlorobenzene <1.0 1.0
1.4-Dichiorobenzene <1.0 1.0
p-isopropyltoluene <t.0 1.0
1,2-Dichlorobenzene <1.0 1.0
n-Butylbenzene <1.0 1.0
1,2-Dibromo-3-Chloropropane <1.0 1.0
1,2,4-Trichlorobenzene <1.0 1.0
Naphthalene <1.0 1.0
Hexachlorobutadiene <1.0 1.0
1,2,3-Trichlorobenzene <1.0 1.0
Acetone <20 20
Methy! Ethyl Ketone <10 10
Dichlorodiflusramethane <1.0 1.0
Chloromethane <1.0 1.0
Viny! Chioride <1.0 1.0
Bromomethane <1.0 1.0
Chloroethane <1.0 1.0
Trichlorofluoromethane <1.0 1.0
2-Chloroethylvinylether <1.0 1.0
Carbon Disulfide <1.0 1.0
Vinyt Acetate <1.0 1.0
Methyl isobutyl Ketone <10 10
2-Hexanone <10 10
Acrolein <10 10
Acrylonitrile <10 10
Methyltertiary Butyt Ether <1.0 1.0
lodomethane <1.0 1.0
Surrogate Recoveries
1,2-Dichloroethane-d4 98 % Recovery
Toluene-d8 a3
4-Bromofluorobenzene 100
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Site Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
ENERGY LABORATORIES, INC.
RAPID CITY, SD
VOLATILE ORGANIC COMPOUNDS
QUALITY ASSURANCE REPORT FORM
SAMPLE LOT_95-38061
SAMPLE MATRIX Water
EXTRACTION DATE -
ANALYST R.H.
MATRIX SPIKE / MATRIX SPIKE DUPLICATE DATA
Compound Spike Added] Sample Matrix Matrix Matrix Matrix % Qc
(ug)/L {(ug) Spike Spike Spike Spike Difference Limits
{ug) % Rec | Duplicate | Duplicate {,Difference
(ug) % Rec Average

1,1-Dichloroethene 1000 <100 1160 116 1130 113 2.6 60-140%

Benzene 1000 270 1430 116 1400 113 2.6 60-140%

Trichloroethene 1000 <100 1260 126 1170 117 7.4 60-140%

Toluene 1000 <100 1230 123 1240 124 0.81 60-140%

Chlorobenzene 1000 <100 1220 122 1220 122 0 60-140%




ENERGY LABORATORIES, INC.

P.O. BOX 2470 = RAPID CITY, SD 57709 » PHONE (605) 342-1225
610 FARNWOOD STREET <« RAPID CITY, SD 57701 » FAX (605) 342-1397

James Machin o . e
Radian Corporation EAFB © July 18;.1:

3201:C. Street, Suite 405 Project #612-001-31-37 '95-38191.95
" Anchorage, AK 99503 Sampled: 06-27/28/29-95 .. . Submitted: 06:29-95 -

Site Depth Lab No. Methodology Analysis Results Units Analyzed

Water Analysis

Influent-8 956-38191 8260 LONG ) : RH:07-07-95
- paL
1,1-Dichioroethene - <10 10 78
Methylene Chioride <10 10
trans-1,2-Dichlorosthene <10 10
1,1-Dichloroethane <10 10
2,2-Dichloropropane <10 10
cis-1,2-Dichloroethene 700 ? 10
Bromochloromethane <10 10
Chloroform <10 10
1,1, 1-Trchloroethane <10 10
Carbon Tetrachioride <10 10
1, 1-Dichloropropene <10 10
Benzene 240 ? 10
1. 2-Dichloroethcne <10 10
Trichloroethene 33 10
1,2-Dichloropropans <10 10
Dibromomethane <10 10
Bromodichloromethane <10 10
Trans-1,3-Dichloropropens <10 10
Toluene 200 10
cis- 1,3-Dichloropropene <10 10
1,1,2-Trichloroethane <10 10
Tetrachlorosthene <10 10
1,3-Drchloropropane <10 10
Dibromochloromethane <10 10
1, 2-Dibromoethane <10 10
Chlorobenzens <10 10
1,1,1,2-Tetrachloroethane <10 10
Ethyibenzene 130 10
M +P Xylenes 430 ° 10
0-Xylene 80 10
Styrene <10 10
Bromoform <10 10
Isopropylbenzens 15 10
Bromobenzene <10 10
1.1,2,2-Tetrachloroethane <10 10
1,2.3-Trichloropropans <10 10
n-Propyibenzene 21 10
2-Chlorotohuene <10 10
4-Chlorotoluene <10 10
1,3,5-Trimethylbenzene 54 10
tert-Butylbanzene <10 10
1,2,4-Trimethytbenzene 320 10
sec-Butylbenzene <10 10
1,3-Dichlorobenzens <10 10
1,4-Dichlorobenzens <10 10
p-isopropyltotuene 16 10
1, 2-Dichlorobenzene <10 10
n-Butylbenzene 13 10
1,2-Dibromo-3-Chloropropane <10 10
1,2.4-Trichlorobenzene <10 10
Naphthalene 97 10
Hexachlorobutadiene <10 10
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Site Lab No. Methodology Analysis Results Units Analyzed
Influent-8 cont. 85-38191 8260 LONG RH:07-07-95

patL

1,2,3-Trichlorobenzene <10 10 o/l

Acetone 730 200

Moethyl Ethyl Ketone 220 100

Dichlorodifluoromethane <10 10

Chloromethane <10 10

Vinyl Chioride <10 10

Bromomsthane <10 i0

Chloroethane <10 10

Trichlorofluoromethane <10 10

2-Chloroethylvinylether <10 10

Carbon Disulfide <10 10

Vinyl Acatate <10 10

Methyl Isobuty! Ketone <100 100

2-Hexanone <100 100

Acrolein ) <100 100

Acrylonitnile <100 100

Methyitertiary Butyl Ether <10 10

lodomethane <10 10

Surrogate Recoveries

1

1,2-Dichlorosthane-d4
Tolusene-d8
4-Bromofluorobenzene

677 % Recovery
101
a9

Sample diluted 10X at analysis due to the high level of target compounds present.

2 The high level of benzene present caused a suppression of the 1,2-dichloroethene-d4
* Value derived from a 100X dilution.



1

Methodology Analysis Results Units Analyzed
95-38192 8260 LONG PaL RH:07-07-95
1,1-Dichloroethene <10 10 pgfL
Methylene Chioride <10 10
trans-1,2-Dichloroethene <10 10
1,1-Dichloroethane <10 10
2,2-Dichloropropane <10 10
cis-1,2-Dichloroethene 860 ° 10
Bromochloromethane <10 10
Chioroform <10 10
1,1,1-Trichlorcethane <10 10
Carbon Tetrachioride <10 10
1,1-Dichicropropene <10 10
Benzene 320° 10
1,2-Dichloroethane <10 10
Trichloroethene 44 10
1,2-Dichioropropane <10 10
Dibromomethane <10 10
Bromodichloromethane <10 10
Trans-1,3-Dichloropropene <10 10
Toluene 230° 10
cis-1,3-Dichloropropene <10 10
1,1,2-Trichloroethane <10 10
Tetrachloroethene <10 10
1,3-Dichioropropane <10 10
Oibromochloromethane <10 10
1,2-Dibromocthane <10 10
Chierabenzene <10 10
1,1,1,2-Tetrachloroethane <10 10
Ethytbenzene 160 10
M +P Xylenes 900 °* 10
O-Xytene 110 10
Styrene <10 10
8romoform <10 10
Isopropyibenzene 20 10
Bromabenzene <10 10
1.1,2,2-Tetrachloroethane <i0 10
1,2,3-Trichloropropane <10 10
n-Propylbernzene 28 10
2-Chlorotoluene <10 10
4-Chiarotoluene <10 10
1,3,5-Trimethylbenzene 80 10
tert-Butyibenzene <10 10
1,2,4-Trimethylbenzene 1100 ° 10
sec-Butylbenzene <10 10
1,3-Dichlorobenzene <10 10
1,4-Dichloroberzene <10 10
p-lsopropyltoluene 19 10
1.2-Dichioroberzene <10 10
n-Butylbenzene 16 10
1.2-Dibromo-3-Chloropropane <10 10
1.2,4-Trichlorobenzene <10 10
Naphthalene 130 10
Hexachiorobutadiene <10 10
1,2.3-Trichlorobenzene <10 10
Acetone 1200 200
Methyt Ethyt Ketone 360 100
Dichlorodifluoromethane <10 10
Chioromethane <10 10
Vinyl Chloride <10 10
Bromomethane <10 10
Chiloroethane <10 10
Trichboroflucromethane <10 10
2-Chioroethylvinylether <10 10
Carbon Disulfide <10 10
Vinyl Acetate <10 10
Methy! Isobutyl Xetone <100 100
2-Hexanone <100 100
Acrolein <100 100
Acrylonitrile <100 100
Methyitertiary Butyl Ether <10 10
lodomethane <10 10
Surrogate Recoveries

1,2-Dichioroethane-d 4 723 % Recovery
Toluene-d8 96
4-Bromofiuorobenzene 99

Sample diluted 10X at analysis due to the high level of target compounds present.

? The high fevel of benzene present caused a suppression of the 1,2-dichloroethane-d4.
? Value derived from a 100X dilution.
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
Influent-11 95-38194 8260 LONG eaL RH:07-07-95
1,1-Dichloroethene <10 10 I7: 18
Methylene Chioride <10 10
trans-1,2-Dichiorcethene <10 10
1,1-Dichloroethane <10 10
2,2-Dichloropropane <10 10
cis-1,2-Dichioroethene 630 ° 10
Bromochloromethane <10 10
Chioroform <10 10
1.1,1-Trichloroethane <10 10
Carbon Tetrachloride <10 10
1,1-Dichoropropene <10 10
Benzene 230 ° 10
1,2-Dichloroethane <10 10
Trichloroethene 39 10
1,2-Dichloropropane <10 10
Dibromomethane <10 10
Bromodichloromethane <10 10
Trans-1,3-Dichioropropene <10 10
Toluene 180 ° 10
cis-1,3-Dichloropropene <10 10
1.1,2-Trichloroethane <10 10
Tetrachloroethene <10 10
1,3-Dichloropropane <10 10
Dibromochloromethane <10 10
1,2-Dibromoethane <10 10
Chiorobenzene <10 10
1,1,1,2-Tetrachioroethane <10 10
Ethylbenzene 130 10
M + P Xylenes 420° 10
O-Xylene 120 10
Styrene <10 10
Bromotform <10 10
isopropylbenzene 17 10
Bromobenzene <10 10
1,1,2.2-Tetrachloroethane <10 10
1,2,3-Trichloropropane <10 10
n-Propylbenzene 23 10
2-Chiorotouene <10 10
4-Chlorotoluene <10 10
1,3,5-Trimethylbenzene 82 10
tert-Butylberzene <10 10
1,2.4-Trimethylbenzene 240! 10
sec-Butylbenzene <10 10
1.3-Dichlorobenzene <10 10
1,4-Dichiorobenzene <10 10
p-Isopropyttoluene 18 10
1,2-Dichlorobenzene <10 10
n-Butylbenzene 16 10
1,2-Dibromae-3-Chioropropane <10 10
1.2,4-Trichlorobenzene <10 10
Naphthalene 110 10
Hexachlorobutadiene <10 10
1,2,3-Trichlorobenzene <10 10
Acetone 1300 200
Methy! Ethyl Ketone 350 100
Dichlorodifluoromethane <10 10
Chloromethane <10 10
Vinyl Chioride <10 10
Bromomethane <10 10
Chloroethane <10 10
Trichiorotluoromethane <10 10
2-Chioroethylvinylether <10 10
Carbon Disulfide <10 10
Vinyl Acetate <10 10
Methy! Isobuty! Ketone <100 100
2-Hexanone <100 100
Acrolein <100 100
Acrylonitrile <100 100
Methyitertiary Buty! Ether <10 10
lodomethane <10 10
Surrogate Recoveries

1,2-Dichioroethane-d4 68 ? % Recovery
Toluene-d8 96
4-Bromotiuorobenzene a7

! Sample diluted 10X at analysis due to the high level of target compounds present.
2 The high leve!l of benzene present caused a suppression of the 1,2-dichioroethane-d4.
 Value derived from a 100X dilution.
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Lab No. Methodology Analysis Results Units Analyzed
MWS930101-Post Test 95-38195 8260 LONG Pat RH:07.05-95

1.1-Dichioroethene <10 10 paft
Methylene Chloride <10 10
trans-1,2-Dichloroethene <10 10
1,1-Dichioroethane <10 10
2,2-Dichoropropane <10 10
cis-1,2-Dichloroethene 1900 * 10
Bromochloromethane <10 10
Chioroform <10 10
1.1,3-Trichloroethane <10 10
Carbon Tetrachloride <10 10
1.1-Dichloropropene <10 10
Benzene 470° 10
1.2-Dichioroethane <10 10
Trichioroethene 120 10
1,2-Dichloropropane <10 10
Dibromomethane <10 ) 10
Bromodichloromethane <10 10
Trans-1,3-Dichioropropene <10 10
Toluene 220 10
cis-1,3-Dichloropropene <10 10
1,1,2-Trichloroethane <10 10
Tetrachloroethene 20 10
1,3-Dichioropropane <10 10
Dibromochioromethane <10 10
1,2-Dibromoethane <10 10
Chiorobenzene <10 10
1,1,1,2-Tetrachioroethane <10 10
Ethylbenzene 56 10
M + P Xylenes 1000 ? 10
0-Xylene 160 * 10
Styrene <10 10
Bromotorm <10 10
isopropylbenzene 14 10
Bromobenzene <10 10
1.1.2,2-Tetrachloroethane <10 10
1,2,3-Trichloropropane <10 10
n-Propylbenzene <10 10
2-Chlorotoluene <10 10
4-Chiorotoluene <10 10
1,3,5-Trimethylbenzene 210 10
tert-Butylbenzene <10 10
1,2.4-Trimethylbenzene 480 ° 10
sec-Butylbenzene <10 10
1.3-Dichlorobenzene <10 10
1,4-Dichlorobenzene <10 10
p-lsopropyltoluene 37 10
1,2-Dichlorobenzene <10 10
m-Butyibenzene : 17 10
1,2-Dibromo-3-Chicropropane <10 10
1,2,4-Trichlorobenzene <10 10
Naphthalene 140 10
Hexachlorobutadiene <10 10
1,2,3-Trichlorobenzene <10 10
Acetone 1300 200
Methy! Ethyl Ketone 350 100
Dichlorodiflucromethane <10 10
Chloromethane <10 10
Vinyl Chloride <10 10
Bromomethane <10 10
Chioroethane <10 10
Trichlorofiucromethane <10 10
2-Chloroethylvinylether <10 10
Carbon Disulfide <10 10
Vinyi Acetate <10 10
Methy! isobutyl Ketone <100 100
2-Hexanone <100 100
Acrolein <100 100
Acrylonitrile <100 100
Methyltertiary Butyi Ether <10 10

' lodomethane <10 10

Surrogate Recoveries

1,2-Dichloroethane-d4 61°? % Recovery
Toluene-d8 103

' Sample diluted 10X at analysis due to the high level of target compounds present.
? The high level of benzene present caused a suppression of the 1,2-dichlo(oethaned4-
? Value derived from a 100X dilution,
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
Trip Blank 8260 LONG PaL RH:07.07-95
1,1-Dichioroethene <1.0 1.0 Hgll
Methylene Chioride <1.0 1.0
trans-1,2-Oichloroethene <1.0 1.0
1,1-Dichloroethane <1.0 1.0
2,2-Dichloropropane <1.0 1.0
cis-1,2-Dichioroethene <1.0 1.0
Bromochloromethane <1.0 1.0
Chloroform <1.0 1.0
1,1, 1-Trichloroethane <1.0 1.0
Carbon Tetrachloride <1.0 1.0
1,1-Dichloropropene <1.0 1.0
Benzene <1.0 1.0
1,2-Dichloroethane <1.0 1.0
Trichloroethene <1.0 1.0
1,2-Dichloropropane <1.0 1.0
Dibromormethane <1.0 1.0
8romodichloromethane <1.0 1.0
Trans-1,3-Dichloropropene <1.0 1.0
Toluene s <1.0 1.0
cis-1,3-Dichloropropene <1.0 1.0
1,1,2-Tuchloroethane <1.0 1.0
Tetrachloroethene <1.0 1.0
1,3-Dichloropropane <1.0 1.0
Dibromochloromethane <1.0 1.0
1,2-Dibromoethane <1.0 1.0
Chlcrobenzene <1.0 1.0
1,1,1,2-Tetrachloroethane <1.0 1.0
Ethylbenzene <1.0 1.0
M +P Xylenes <1.0 1.0
0-Xylene <1.0 1.0
Styrene <1.0 1.0
Bromoform <1.0 1.0
Isopropylbenzene <1.0 1.0
Bromobenzene <1.0 1.0
1.1,2,2-Tetrachloroethane <1.0 1.0
1,2,3-Trichloropropane <1.0 1.0
n-Propylbenzene <1.0 1.0
2-Chlorotoluene <1.0 1.0
4-Chlorotoluene <1.0 1.0
1,3.5-Tamethylbenzene <1.0 1.0
tert-Butylbenzene <1.0 1.0
1,2,4-Trimethylbenzene <1.0 1.0
sec-Butylbenzene <1.0 1.0
1,3-Dichlorobenzene <1.0 1.0
1.4-Dichlorobenzene <1.0 1.0
p-lsopropyltoluene <1.0 1.0
1.2-Dichlorobenzene <1.0 1.0
n-Butylbenzene <1.0 1.0
1,2-Dibromao-3-Chloropropane <1.0 1.0
1,2,4-Trichlorobenzene <1.0 1.0
Naphthalene <1.0 1.0
Hexachlorobutadiene <1.0 1.0
1,2,3-Trichlorobenzene <1.0 1.0
Acetone <20 20
Methy! Ethyl Ketone <10 10
Dichlorodifluoromethane <1.0 1.0
Chloromethane <1.0 1.0
Vinyl Chloride <1.0 1.0
Bromomethane <1.0 1.0
Chloroethane <1.0 1.0
Trichlorofluoromethane <1.0 1.0
2-Chloroethylvinylether <1.0 1.0
Carbon Disulfide <1.0 1.0
Viny! Acetate <1.0 1.0
Methyl Isobutyl Ketone <10 10
2-Hexanone <10 10
Acrolein <10 10
Acrylonitrile <10 10
Methyltertiary Buty! Ether <1.0 1.0
lodomethane <1.0 1.0
Surrogate Recoveries

1,2-Dichioroethane-d4 104 % Recovery
Toluene-d8 94
4-Bromofluorobenzene 83
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
Method Blank 8260 LONG Pat RH:07-07-95
1,1-Dichloroethene <1.0 1.0 pglt
Methylene Chloride <1.0 1.0
trans-1,2-Dichloroethene <1.0 1.0
1,1-Dichloroethane <1.0 1.0
2,2-Dichloropropane <1.0 1.0
cis-1,2-Dichioroethene <1.0 1.0
Bromochloromethane <1.0 1.0
Chloraform <1.0 1.0
1.1,1-Trichloroethane <1.0 1.0
Carbon Tetrachloride <1.0 1.0
1.1-Dichloropropene <1.0 1.0
Benzene <1.0 1.0
1.2-Dichloroethane <1.0 1.0
Trichloroethene <1.0 1.0
1,2-Dichloropropane <1.0 1.0
Dibromomethane <1.0 1.0
Bromodichioromethane <1.0 1.0
Trans-1,3-Dichloropropene <1.0 1.0
Toluene : <1.0 1.0
cis-1,3-Dichloropropene <1.0 1.0
1,1,2-Trichioroethane <1.0 1.0
Tetrachloroethene <1.0 1.0
1,3-Dichloropropane <1.0 1.0
Dibromochloromethane <1.0 1.0
1.2-Dibromoethane <1.0 1.0
Chiorobenzene <1.0 1.0
1.1.1,2-Tetrachioroethane <1.0 1.0
Ethylbenzene <1.0 1.0
M +P Xylenes <1.0 1.0
O-Xylene <1.0 1.0
Styrene <1.0 1.0
Bromoform <1.0 1.0
Isopropylbenzene <1.0 1.0
Bromobenzene <1.0 1.0
1.1,2,2-Tetrachloroethane <1.0 1.0
1.2,3-Trichloropropane <1.0 1.0
n-Propylbenzene <1.0 1.0
2-Chlorotoluene <1.0 1.0
4-Chlorotoluene <1.0 1.0
1.3,5-Trimethylbenzene <1.0 1.0
tert-Butylbenzene <1.0 1.0
1,2,4-Trimethylbenzene <1.0 1.0
sec-Butyibenzene <1.0 . 1.0
1,3-Dichlorobenzene <1.0 1.0
1.4-Oichlorobenzene <1.0 1.0
p-isopropyltoluene <1.0 1.0
1,2-Dichlorobenzene <1.0 1.0
n-Butylbenzene <1.0 1.0
1.2-Dibromo-3-Chloropropane <1.0 1.0
1.2,4-Trichlorobenzene <1.0 1.0
Naphthalene <1.0 1.0
Hexachlorobutadiene <1.0 1.0
1,2,3-Trichlorobenzene <1.0 1.0
Acetone <20 20
Methyl Ethyl Ketone <10 10
Dichlorodiflucromethane <1.0 1.0
Chloromethane <1.0 1.0
Vinyl Chloride <1.0 1.0
Bromomethane <1.0 1.0
Chloroethane <1.0 1.0
Trichlorofluoromethane <1.0 1.0
2-Chloroethylvinylethar <1.0 1.0
Carbon Disuifide <1.0 1.0
Vinyl Acetate <1.0 1.0
Methyl Isobutyl Ketone <10 10
2-Hexanone <10 10
Acrolein <10 10
Acrylonitrile <10 10
Methyltertiary Butyl Ether <1.0 1.0
lodomethane <1.0 1.0
Surrogate Recoveries

1,2-Dichioroethane-d4 96 % Recovery
Toluene-d8 106
4-Bromofluorobenzene 102




Bromobenzene
1,1,2,2-Tetrachloroethane
1,2.3-Trichloropropane
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1.3-Dichlorobenzene
1,4-Dichlorobenzene
p-isopropyltoluene
1.2-Dichiorobenzene
n-Butylbenzene
1,2-Dibromo-3-Chloropropane
1,2.4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
Method Blank 8260 LONG PaL RH:07-10-95
1,1-Dichloroethene <1.0 1.0 HglL
Methylene Chloride <1.0 1.0
trans-1,2-Dichloroethene <1.0 1.0
1,1-Dichloroethane <1.0 1.0
2,2-Dichloropropane <1.0 1.0
cis-1,2-Dichloroethene <1.0 1.0
Bromochloromethane <1.0 1.0
Chloroform <1.0 1.0
1.1,1-Trichloroethane <1.0 1.0
Carbon Tetrachloride <1.0 1.0
1, 1-Dichlorapropene <1.0 1.0
Benzene <1.0 1.0
1,2-Dichloroethane <1.0 1.0
Trichloroethene <1.0 1.0
1,2-Dichloropropane <1.0 1.0
Dibromomethane <1.0 1.0
Bromodichloromethane <1.0 1.0
Trans-1,3-Dichloropropene - <1.0 1.0
Toluene <1.0 1.0
cis-1,3-Dichloropropene <1.0 1.0
1,1,2-Trichloroethane <1.0 1.0
Tetrachloroethene <1.0 1.0
1,3-Dichloropropane <1 1.0
Dibromochloromethane <1 1.0
1,2-Dibromoethane <1 1.0
Chlorobenzene <1 1.0
1,1,1,2-Tetrachloroethane <1 1.0
Ethylbenzene <1 1.0
M +P Xylenes <t 1.0
O-Xylene <1 1.0
Styrene <1 1.0
Bromoform <i 1.0
isopropylbenzene <1 1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Surrogate Recoveries

1,2,3-Trichlorobenzene
Acetone

Methy! Ethyl Ketone
Dichlorodifluoromethane
Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichiorofluoromethane
2-Chloroethylvinylether
Carbon Disuifide

Vinyl Acetate

Methy! Isobutyl Ketone
2-Hexanone

Acrolein

Acrylonitrile
Methyltertiary Butyl Ether
lodomethane

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofivorobenzene

103

N
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
ENERGY LABORATORIES, INC.
RAPID CITY, SD
VOLATILE ORGANIC COMPOUNDS
QUALITY ASSURANCE REPOBT FORM
SAMPLE LOT 95-38191
SAMPLE MATRIX Water
EXTRACTION DATE
ANALYST RH
MATRIX SPIKE / MATRIX SPIKE DUPLICATE DATA
Compound Spike Added| Sample Matrix Matrix Matrix Matrix % QcC
(ug)/L {(ug) Spike Spike Spike Spike Difference Limits
(ug) % Rec | Duplicate | Duplicate | Difference
(ug) % Rec Average

1,1-Dichloroethene 1000 <100 930 99 1030 103 4.0 60-140%

Benzene 1000 240 1290 105 1230 99 5.9 60-140%
ITrichloroethene 1000 <100 1080 108 1060 106 1.9 60-140%

Toluene 1000 160 1320 116 1220 106 9.0 60-140%

Chlorobenzene 1000 <100 1130 113 1140 114 0.88 60-140%
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P.O. BOX 2470 = RAPID CITY, SD 57709 « PHONE (605) 342-1225
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Radian Corporation
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- Anchorage, AK' 99503
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EAFB - July 21, 1995
_Project #612:001-31-37 -~ . 95.38229-371

Sampled: 06-29/30-95
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Submitted: 06-29-95

Site Depth Lab No. Methodology Analysis Results Units Analyzed
Water Analysis
Influent-12 85-38229 8260 LONG RH:07-13-95
. pPaL Units pgl/t
1.1-Dichloroethene - <1.0 1.0
Methylene Chioride 1.5 1.0
trans-1, 2-Dichlorosthene <1.0 1.0
1,1-Dichlorosthane <1.0 1.0
2, 2-Dichioropropane <1.0 1.0
cis-1,2-Dichloroethene 63? 1.0
Bromachioromethane <1.0 1.0
Chloroform <1.0 1.0
1,1,1-Trchloroethane <1.0 1.0
Carbon Tetrachlonde <1.0 1.0
1, 1-Dichloropropene <1.0 1.0
Benzene 7.5 1.0
1, 2-Dichloroethane <1.0 1.0
Trichloroethens 5.0 1.0
1, 2-Dichloropropane <1.0 1.0
Dibromomethane <1.0 1.0
Bromodichloromethane <1.0 1.0
Trans-1,3-Dichloropropene <1.0 1.0
Toluene 11 1.0
cis-1,3-Dichloropropene <1.0 1.0
1.1,2-Trichloroethans <1.0 1.0
Tetrachlorosthene <1.0° 1.0
1,3-Dichloropropang <1.0 1.0
Dibromochloromethans <1.0 1.0
1,2-Dibromosthane <1.0 1.0
Chiorobenzene <1.0 1.0°
M 1,1,1,2-Tetrachioroethane <1.0 1.0
Ethylbenzene 1 1.0
M +P Xylenes 46 1.0
0O-Xylene a3 1.0
Styrene <1.0 1.0
Bromoform <1.0 1.0
Isopropylbenzene 2.1 1.0
Bromobenzene <1.0 1.0
1,1,2,2-Tetrachioroethane <1.0 1.0
1.2,3-Trichloropropane <1.0 1.0
n-Propyibenzene 2.6 1.0
2-Chlorotoluene <1.0 1.0
4-Chlorotoluene <1.0 1.0
1.3,5-Trimethylbenzene 13 1.0
tert-Butylbenzene <1.0 1.0
1,2,4-Trimethylbenzene 377 1.0
sac-Butylbenzene 1.1 1.0
1,3-Dichlorobenzene <1.0 1.0
1,4-Dichlorobsnzene <1.0 1.0
p-isopropyitoluene 3.2 1.0
1.2-Dichlorobenzens <1.0 1.0
n-Butylbenzene 2.2 1.0
1,2-Dibtomo-3-Chloropropans <1.0 1.0
1.2,4-Trichiorobenzens <1.0 1.0
Naphthalene 17 1.0
Hexachlorobutadiene <1.0 1.0
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Site Lab No. Methodology Analysis Results Units Analyzed
influent-12 95-382289 8260 LONG continued RH:07-13-95
PaL Units ug/L
1,2,3-Trichlorobanzens <1.0 1.0
Acstone 57 20
Moethy! Ethyl Ketone 78 10
Dichlorodifluoromethane <1.0 1.0
Chloromethane <1.0 1.0
Vinyl Chloride <1.0 1.0
Bromomethane <1.0 1.0
Chlorosthane <1.0 1.0
Trichlorofiuoromethane <1.0 1.0
2-Chloroethylvinylether <1.0 1.0
Carbon Disulfide <1.0 1.0
Vinyl Acetate <1.0 1.0
Methy! Isobutyl Ketons <10 10
2-Hexanone <10 10
Acrolesin <10 10
Acrytonitrile <10 10
Methyltertiary Butyl Ethaer <1.0 1.0
lodomethane ’ <1.0 1.0
Surrogate Recoveries
1,2-Dichlorosthane-d4 78' % Recovery
Toluene-d8 99
4-Bromofluorobanzens 110

1

Dichloroethane-d,.

2 Value derived from a 10x dilution.
3 Present but tess than the Practical Quantitation Limit.

Non-target compound sample matrix interference caused a supression of the 1,2-
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Site Methodology Analysis Results Units Analyzed
influent-12D 95-38230 8260 LONG RH:07-13-95
Pat Units pg/t

1,1-Dichlorosthene <1.0 1.0
Mathylene Chioride 1.8 1.0
trans-1, 2-Dichloroethene <1.0 1.0
1, 1-Dichlorosthane <t.0 1.0
2,2-Dichloropropans <1.0 1.0
cis-1,2-Dichloroathene 63’ 1.0
Bromochloromethane <1.0 1.0
Chioroform <1.0 1.0

! 1.1,1-Trichloroethane -<1.0 1.0
Carbon Tetrachloride <1.0 1.0
1, 1-Dichloropropene <1.0 1.0
Benzene 8.2 1.0
1,2-Dichioroethane <1.0 1.0
Trichlorosthene 6.0 1.0
1,2-Dichloropropane <1.0 1.0
Dibromomethane <1.0 1.0
Bromodichloromathane <1.0 1.0
Trans-1,3-Dichloropropene <1.0 1.0
Toluene 12 1.0
cis-1,3-Dichloropropene <1.0 1.0°
1,1,2-Trichloroethane <1.0 1.0
Tetrachlorosthene 1.0 1.0
1,3-Dichloropropane <1.0 1.0
Dibromochloromethane <1.0 1.0
1,2-Dibromosthane <1.0 1.0
Chlorobenzene <1.0 1.0
1.1,1,2-Tetrachlorosthane <1.0 1.0
Ethylbenzene 13 1.0
M +P Xylenes 51 1.0
0O-Xylene 10 1.0
Styrene <1.0 1.0
Bromoform <1.0 1.0
Isopropyibenzene 2.5 1.0
Bromobenzene <1.0 1.0
1.1.2,2-Tetrachloroethane <1.0 1.0
1.2.3-Trichloropropane <1.0 1.0
n-Propylbenzene 3.1 1.0
2-Chlorotoluene <1.0 1.0
4-Chiorotoluene <1.0 1.0
1,3,5-Trimethylbenzene 15 1.0
tert-Butyibenzene <1.0 1.0
1.2,4-Trimethylbanzens 41 1.0
sec-Butylbenzens 1.2 1.0
1,3-Dichlorobenzena <1.0 1.0
1,4-Dichlorobsnzene <1.0 1.0
p-Isapropyitoluene 3.7 1.0
1,2-Dichlorobenzene <1.0 1.0
n-Butylbenzene 2.5 1.0
1, 2-Dibromo-3-Chloropropane <1.0 1.0
1,2,4-Trichlorobenzene <1.0 1.0
Naphthalene 19 1.0
Hexachiorobutadiene <t.0 1.0
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
Influent-12D 95-38230 8260 LONG continued RH:07-13-85
PaL Units pgit
1,2,3-Trichlorobenzene <1.0 1.0
Acetone 37 20 -
Methyl Ethyl Ketone 80 10
Dichiorodifluoromethane <1.0 1.0
Chioromethane <1.0 1.0 '
Vinyl Chioride <1.0 1.0 .
Bromomethane <1.0 1.0
Chloroethane <1.0 1.0
Trichlorofluoromethane <1.0 1.0
2-Chloroethyivinylether <1.0 1.0 '
Carbon Disulfide <1.0 1.0
Vinyt Acetate <1.0 1.0
Maeathyl isobutyl Ketone <10 10
2-Hexanone <10 10
Acrolein <10 10
Acrylonitrile <10 10
Moethyltertiary Butyl Ether: <1.0 1.0 J
lodomethane <1.0 1.0
Surrogate Recoveries
1,2-Dichlorosthans-d4 81 % Recovary
Toluens-d8 102
4-Bromofluorobsnzene 113

' Value derived from a 10x dilution.
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Site Methodology Analysis Results Units Analyzed
Influent-13 95-38231 8260 LONG RH:07-13-95
pat Units gralt
1,1-Dichloroethene <1.0 1.0
Methylene Chloride 33 1.0
trans- 1, 2-Dichlorosthene <1.0 1.0
1,1-Dichlorosthane <1.0 1.0
2,2-Dichloropropane <1.0 1.0
cis- 1, 2-Dichloroethens 30’ 1.0
Bromochloromethane <1.0 1.0
Chloroform <1.0 1.0
1.1,1-Trichloroethane <1.0 1.0
Carbon Tetrachleride <1.0 1.0
1. 1-Dichloropropene <1.0 1.0
Benzene 1.8 1.0
1,2-Dichlorosthane <1.0 1.0
Trichloroethene 6.1 1.0
1, 2-Dichloropropane <1.0 1.0
Dibromomethane <1.0 1.0
Bromodichloromethane <1.0 1.0
Trans-1,3-Dichloropropene <1.0 1.0
Toluene 4.1 1.0
cis-1,3-Dichioropropene <1.0 1.0°
1,1,2-Trichlorosthane - - <1.0 1.0
Tetrachloroethens <1.0? 1.0
1,3-Dichloropropane <1.0 1.0
Dibromochioromethane <1.0 1.0
1, 2-Dibroroethane <1.0 1.0
Chlorobenzens <1.0 1.0
1.1,1,2-Tetrachloroethane <1.0 1.0
Ethylbenzene 4.0 1.0
M +P Xylenes 24 1.0
O-Xylene 3.3 1.0
Styrene <1.0 1.0
Bromoform <1.0 1.0
Isopropylbenzene 1.0 1.0
Bromobenzene <1.0 1.0
1.1,2,2-Tetrachloroethane <1.0 1.0
1.2,3-Trichloropropane <1.0 1.0
n-Propylbenzene 1.3 1.0
2-Chlorotoluene <1.0 1.0
4-Chlorotoluene <1.0 1.0
1,3.5-Trimethylbenzene 4.6 1.0
tert-Butylbenzene <1.0 1.0
1,2,4-Trimethylbenzene 16’ 1.0
sec-Butylbenzene 1.2 1.0
1,3-Dichiorobenzens <1.0 1.0
1.4-Dichlorobenzens <1.0 1.0
p-lsopropyltoluena 1.5 1.0
1, 2-Dichlorobenzene <1.0 1.0
n-Butyibenzene 1.2 1.0
1.2-Dibromo-3-Chioropropans <1.0 1.0
1,2,4-Trichlorobenzene <1.0 1.0
Naphthalene 1 1.0
Hexachiorobutadisne <1.0 1.0
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
Influent-13 95-38231 8260 LONG continued RH:07-13-95
PAL Units pg/t

1,2,3-Trichiorobenzene <1.0 1.0

Acetone <20 20

Moathyl Ethyl Ketone 17 10
Dichlorodifluoromethane <1.0 1.0

Chioromethane <1.0 1.0

Vinyl Chloride <1.0 1.0

Bromomethane <1.0 1.0

Chioroethane <1.0 1.0
Trichlorofluoromethane <1.0 1.0
2-Chlorosthylvinylether <1.0 1.0

Carbon Disulfide <1.0 1.0

Vinyl Acetate <1.0 1.0

Methyt Isobutyt Ketone <10 10

2-Hexanone <10 10

Acrolein <10 10

Acrylonitrile <10 10

Methyitertiary Butyl Ether- <1.0 1.0

lodomethane <1.0 1.0

Surrogate Recoveries

1,2-Dichloroethana-d4 83 % Recovery
Toluane-d8 102

4-Bromofluorobenzens 102

Kurt R. Slentz

' Value derived from a 10x dilution.
2 Present but less than the Practical Quantitation Limit.

w7,

Laboratory Manag r
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Site Depth Lab No. Methodology Analysis Results Units Analyzed
QUALITY ASSURANCE DATA
Trip Blank 8260 LONG RH:07-13-95
POL Units ygil.

1,1-Dichlorosthene
Meathylene Chloride
trans- 1, 2-Dichloroethene
1,1-Dichioroethane
2,2-Dichioropropane
cis-1, 2-Dichloroethene
Bromochioromethane  : :
Chloroform

1.1, t-Trichloroethane
Carbon Tetrachloride

1, 1-Dichioropropene
Benzene
1,2-Dichloroethane
Trichloroethene
1.2-Dichloropropane
Dibromomethane
Bromodichloromethane
Trans-1,3-Dichloropropens
Toluene
cis-1,3-Dichloropropene
1,1,2-Trichlorostnane
Tetrachlorosthens
1,3-Dichloropropane
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
1.1,1,2-Tetrachloroethane
Ethylbenzene

M +P Xylenes

0-Xylene

Styrena

Bromoform
Isopropylbenzens
B8romobenzene
1.1,2,2-Tetrachloroethane
1.2,3-Trichloropropane
n-Propylbenzene
2-Chiorotoluene
4-Chiorotoluene
1.3,5-Trimethylbenzene
tert-Butylbenzene
1,2.4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene
1.4-Dichlorobenzens
p-Isapropyltoluene
1,2-Dichlorobenzene
n-Butylbenzene
1,2-Dibromo-3-Chloropropane
1,2,4-Trichlorobenzens
Naphthalene
Hexachlorobutadiane

<1
<1
<1
<1
<1
<1
<1
<
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<t
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<i
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
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Site Depth Lab No. Methodology Anaslysis Results Units Analyzed
Trip Blank 8260 LONG continued RH:07-13-95
PQL Units pg/L
1,2,3-Trichlorobenzene <1.0 1.0
Acetone <20 20
Methyl Ethyt Ketone <1.0 10
Dichlorodifiluoromethane <1.0 1.0
Chloromethane <1.0 1.0
Vinyl Chloride <1.0 1.0
Bromomethane <1.0 1.0
Chlorosthane <1.0 1.0
Trichlorofluoromethane <1.0 1.0
2-Chlorosthylvinylethar <1.0 1.0
Carbon Disulfide <1.0 1.0
Vinyl Acetate <1.0 1.0
Methyl Isobutyl Katone <10 10
2-Hexanone <10 10
Acrolsin <10 10
Acrylonitrite <10 10
Maethyitertiary Butyl Ether <1.0 1.0
lodomethane <1.0 1.0
Surrogate Recoveries
1,2-Dichlorosthane-d4 82 % Recovery
Toluene-d8 109
4-Bromofluorobenzens 13
ENERGY LABORATORIES, INC.
RAPID CITY, SD
VOLATILE ORGANIC COMPOUNDS
QUALITY ASSURANCE REPORT FORM
SAMPLE LOT 95-38231
SAMPLE MATRIX Water
EXTRACTION DATE
ANALYST RH
MATRI!IX SPIKE / MATRIX SPIKE DUPLICATE DATA
Compound Spike Added| Sample Matrix Matrix Matrix Matrix % QcC
{ug)/L {ug) Spike Spike Spike Spike Difference Limits
(ug) % Rec | Duplicate | Duplicate Difference)
(ug) % Rec Average
1,1-Dichloroethene 10.0 <1.0 9.4 94 9.7 97 3.1 60-140%
Benzene 10.0 1.8 11.7 99 11.8 100 1.0 60-140%
Trichloroethene 10.0 6.1 15.6 95 15.6 95 0 60-140%
Toluene 10.0 4.1 14.0 99 13.1 90 9.5 60-140%
Chlorobenzene 10.0 <1.0 11.2 112 11.1 111 0.90 60-140%

,
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ENERGY LABORATORIES, INC.

LABORATORIES P.O. BOX 2470 * RAPID CITY, SD 57709 » PHONE (605) 342-1225

610 FARNWOOD STREET e RAPID CITY, SD 57701 » FAX (605) 342-1397

James Machin =
adian’ Corporatlon :

3201 C Street, Suite 405

Addendum to:

Site Depth Lab No. Methodology Analysis Results Units Analyzed

Water Analysis

: : z ualk PaL
MwW830101 95-38005 EPA 8260 Mod TPM 45,400 200 RH:06-26-95
Effluent-1 95-38006 EPA 8260 Mod TPM 65 20 RH:06-25-95
Influent-1 95-38007 EPA 8260 Mod TPM 41,300 200 RH:06-26-95
Influent-2 95-38061 EPA 8260 Mod TPM 19,300 200 RH:06-30-95
Influent-3 95-38062 EPA 8260 Mod TPM 112,100 200 RH:07-05-95
Influent-4 95-38063 EPA 8260 Mod TPM 42,600 200 RH:07-05-95
Influent-5 95-38064 EPA 8260 Mod TPM 24,300 220 RH:07-05-95
Influent-6 95-38065 EPA 8260 Mod TPM 28,100 200 RH:07-05-95
Influent-6D 95-38066 EPA 8260 Mod TPM 31,600 200 RH:07-07-95
Influent-7 95-38067 EPA 8260 Mod TPM 80,500 ’ 200 RH:07-06-95
Influent-8 95-38191 EPA 8260 Mod TPM 56,700 200 RH:07-07-95
Intluent-9 95-38192 EPA 8260 iviod TPM 41,600 260 RH:07-07-95
Influent-11 95-38194 EPA 8260 Mod TPM 65,600 200 éH:O7-07-95
MW830101-Post Test 95-38195 EPA 8260 Mod TPM 41,500 200 RH:07-05-95
Influent-12 95-38229 EPA 8260 Mod TPM . 3,180 100 RH:07-13-95
Influent-120 95-38230 EPA 8260 Mod TPM 2,990 | 100 RH:07-13-95
Influent-13 96-38231 EPA 8260 Mod TPM 1,190 100 RH:07-13-95

' These data were generated using a modification of EPA Method 8260. The values included in this report represent the Total
Purgeable Material that eluded in the approximate range of C; - C,,. The results for TPM were derived by total integration of the
chromatogram from C, - C,, and comparing the resultant area to a mean response factor for three internal and three surrogate
standards. As such, these data should be considered estimated values.

2 TPM - Total Purgeable Material.

Kurt R. Slentz
Laboratory Manager

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES
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APPENDIX E

Vapor Sample Analytical Data




MICROSEEPS :

-------------------------------------------

University of Pittsburgh Applied Re h
220 William Pitt Way, Pittsburgh, PA 1523
(412) 826-5245

FAX (412) 826-3433
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@
[
=

July 7, 1995

Mr. James Machin
Radian Corporation
3201 C Street

Suite 405
Anchorage, AK 99503
Dear Mr. Machin:

Attached is the final data listing for the samples we received
on July 3, 1995, your project #612-001-31-37.

Please give me call if you have gquestions or I can be of
further assistance. Thank you for using MICROSEEPS.

Sincerely,

2T S

David J. Masdea
DJIM/1lsp

Attachment: RAD36-952487




ICROSEEPS i

oooooooooooooooooooooooooooooooooooooooooo

ANALYSIS OF VOLATILE ORGANICS IN GAS SAMPLES

Gas samples are received and secured in accordance with Microseeps documented sample
receipt procedures. Analyses are performed using Microseeps Analytical Method AM4.02.
Analytical method AM4.02 is a modification of USEPA Method 3810 (Headspace) and 8000
(Gas Chromatography). Modifications implemented are to accommodate the gas phase sample
type only. All applicable quality control procedures are followed including continuing calibration
check standards and laboratory blanks. Microseeps Analytical Method AM4.02 will be supplied
upon request.

220 William Pitt Way, Pittsburgh, PA 15238 e Phone (412) 826-5245, Fax (412) 826-3433
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RAD36-952487  ==ee=- RADIAN CORP, ===~
e PROJECT NO. 612-001-31-37 -----

----- PROJECT LOC: ELLSWORTH AFB(2ND PHASE TEST) ---
----- CONCENTRATIONS IN PPMV -----

CONTINUING CALIBRATION CHECK

STANDARDS: “624"(LEVEL 2), “624“(LEVEL 1), “VC-996%, “8240D", “L" R4
REFERENCE: WS3A/B268, WS3A/B269, W53A272, WS53A277, W53A252

PERCENT
COMPOUND KNOWN RESULT DIFFERENCE
CHLOROMETHANE 20.8 22.6 8.03
VINYL CHLORIDE 996.0 975.5 2.10
BROMOMETHANE/CHLOROETHANE* 2.7 2.6 3.36
FLUOROTRICHLOROMETHANE 0.765 0.744 2.82
1,1 DICHLOROETHYLENE 1.09 1.07 1.12
METHYLENE CHLORIDE 1.24 1.20 3.25
TRANS-1,2 DICHLOROETHYLENE 1.09 1.07 1.40
1,1 DICHLOROETHANE 1.06 1.05 0.85
CHLORQFORM 0.881 0.865 1.85
1,1,1 TRICHLOROETHANE 0.788 0.775 1.68
CARBON TETRACHLORIDE 0.684 0.671 1.94
BENZENE & 1,2-DCA** 2.41 2.38 1.35
1,2 DICHLOROETHANE 1.06 1.04 1.82
TRICHLOROETHYLENE 0.800 0.784 2.04
1,2 DICHLOROPROPANE 0.93 0.91 2.20
BROMOD ICHLOROMETHANE 0.642 0.627 2.39
CIS-1,3 DICHLOROPROPYLENE 0.95 0.92 3.16
TOLUENE 1.14 1.04 9.40
TRANS-1,3 DICHLOROPROPYLENE 0.95 0.91 3.83
1,1,2 TRICHLOROETHANE 0.788 0.780 1.03
TETRACHLOROETHYLENE 0.634 0.629 0.79
CHLOROD I BROMOMETHANE 0.505 0.496 1.81
CHLOROBENZENE 0.93 0.88 6.74
ETHYL BENZENE 0.99 0.95 4.54
BROMOFORM 0.416 0.406 2.46
1,1,2,2 TETRACHLOROETHANE 0.626 0.620 0.97
1,3 DICHLOROBENZENE 0.72 0.68 5.30
1,4 DICHLOROBENZENE 0.72 0.72 0.56
1,2 DICHLOROBENZENE 0.72 0.71 0.85
ACETONE 33.5 29.0 15.56
MIBK 21.0 19.0 10.31
ME&P XYLENE 1.7 1.90 10.00
O-XYLENE 0.86 0.87 0.58

* COMPOUNDS ELUTE TOGETHER ON ECD - VALUES REPRESENT EITHER OR A COMBINATION OF BOTH.
** COMPOUNDS ELUTE TOGETHER ON FID - VALUE REPRESENTS A COMBINATION OF BOTH.

MICROSEEPS  06-Jul-95
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RAD36-952487 e RADIAN CORP, ----
----- PROJECT NO. 612-001-31-37 ~----
----- PROJECT LOC: ELLSWORTH AFB(2ND PHASE TEST)
T meeee CONCENTRATIONS IN PPMV =-----

LABORATORY BLANK RESULTS

N2 IN VIAL
REFERENCE: W53A/B276
LOWER
DETECTION
COMPOUND BLANK LIMIT
CHLOROMETHANE ND 1.0
VINYL CHLORIDE ND 1.0
BROMOMETHANE/CHLOROETHANE* ND 1.0
FLUOROTRICHLOROMETHANE ND 0.005
1,1 DICHLOROETHYLENE ND 0.01
METHYLENE CHLORIDE ND 1.00
TRANS-1,2 DICHLOROETHYLENE ND 0.1
1,1 DICHLOROETHANE ND 0.01
CHLOROFORM ND 0.005
1,1,1 TRICHLOROETHANE ND 0.005
CARBON TETRACHLORIDE ND 0.005
BENZENE ND 0.07
1,2 DICHLOROETHANE ND 0.01
TRICHLOROETHYLENE ND 0.005
1,2 DICHLOROPROPANE ND 0.01
BROMOD I CHLOROME THANE ND 0.005
CIS-1,3 DICHLOROPROPYLENE ND 0.01
TOLUENE ND 0.07
TRANS-1,3 DICHLOROPROPYLENE ND 0.01
1,1,2 TRICHLOROETHANE ND 0.005
TETRACHLOROETHYLENE ND 0.005
CHLOROD IBROMOMETHANE ND 0.005
CHLOROBENZENE ND 0.07
ETHYL BENZENE ND 0.07
BROMOFORM ND 0.005
1,1,2,2 TETRACHLOROETHANE ND 0.005
1,3 DICHLOROBENZENE ND 0.07
1,4 DICHLOROBENZENE ND 0.07
1,2 DICHLOROBENZENE ND 0.07
ACETONE ND 2.0
MIBK ND 1.0
MEP XYLENE ND 0.07
0-XYLENE ND 0.07

* COMPOUNDS ELUTE TOGETHER ON ECD - VALUES REPRESENT EITHER OR A COMBINATION OF BOTH.

MICROSEEPS  06-Jul-95 ANALYST INITIALS

LAB MANAGER INITIALS ZZZEl




.:‘::::: ::.0.00......
University of Pittsburgh Applied Research Center
220 William Pitt Way, Pittsburgh, PA 15238
(412) 826-5245

FAX (412) 826-3433

November 20, 1995

Mr. James Machin
Radian Corporation
3201 C Street

Suite 405
Anchorage, AK 99503

Dear Mr. Machin:

Attached is the additional data 1listing for the samples we
received on July 3, 1995, your project #612-001-31-37.

Please give me call if you have questions or I can be of
further assistance. Thank you for using MICROSEEPS.

Sincerely,
7: O st
David J. Masdea
DJIM/1lsp
Attachment: RAD36-952487

Geochemical and Environmental Surveying for Government and Industry
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